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DEP | Qo § CARD GROUND RULES — 
ne GENERAL Section O 
Suffix Title | Contents 
—- > " 
6 Cable Cards ~~ _ Ground Rules for the physical 
layout and processing of cable 
cards. 
7 special Cards Ground Rules for the physical 
layout and processing of special 
cards. . 
Requirements for processing " 
special cards are being revised. oy 
These requirements are to be 
included in the near future. 
G Documentation and Ground Rules for Release ana | 
Procedures Change processing of SLT cards. CY 
: | SLT Card Rework Defines the procedures required 
for processing rework instruc~ 
tions into Manufacturing. 
10 Manufacturing Process Description of the manufactur- 
Build and Test ing buiid and test flow. : 
2g Liaison Representa- Description of Engineering lia- . 
tives and Information ison function and information - 


Lists | lists used in the SLT infor- 
| mation Gistribution system. 
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COMPREHENSIVE SLT CARD ben 5 
GROUND RULE INFORMATION 


: i Bil Division ome A = a é : 
: = C1 ¥ | Engineering Practice INTRODUCTION 


OBJECTIVES 


The objectives of the "SLT Card Ground Rule" publication is to 
make available in one book all of the information required for 
card layout and pronencanae | - 


DATE OF APPLICATION 
Four weeks from the date that the Ground Rule revision is matic, 
the date appearing at the bottom of each page, these Ground 
Rules will be enforced at Dept. 1l46 by the Change Analysis and 
Manufacturing Pre-Analysis groups. The exception to this would 
be Worid Trade locations wnere a six-week period will be en-~ 
forced. These revisions are applicable to both Releases anu 
Chenges. oe | | 
Emergency Ground Rule alterations(those requiring immediate 
notification by teletype followed by formal Ground Rule dis - 
tribution) will be enforceable immediately unless otherwise 
noted. This type of Ground Rule alteration will be reserved 
for emergency situations only and their number wili be keps tc 
a minimum, 


DEVIATION APPROVAL 
Procedures for originating and implementing Ground Rule 
Deviations are controlled by Dept. 146, Endicott. 
Refer to Suffix ll. 
AUTHORIZATION 
Vhese Ground Rules are approved by Dept. 146, Endicott. 
SUPERSEDED DOCUMENTS 
These Ground Rules will take precedence over all previously 
written Ground Rules. Eaisting Ground Rules items not covered 
in DEP 2-7047 will contin? vo be in effecst. 
DISTRIBUTION 
Responcibiiity- 


Endicott Standards, Dept 399, will be resnonsible for 
publishing and distributing these Gruund Rules. 
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DISTRIBUTION (CONT'D) | 


Method- 


Distribution will be made to individuals from master rosters 
located in Endicott. Refer to suffix ll. 


When revisions to the ground rules are made, a complete section 
will be distributed. 


Distribution will be made by individual Suffix. Recipients are 
therefore required to list each Suffix number they require except & 
Suffix "O". Suffix "O" will be distributed to each recipient. 
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SCOPE 


This instruction establishes the ground rules for SLT Card 
Logic Diagrams, 


SLT Card Logic Diagrams are commonly referred to as "Card 
Flyers" and Card ALD'ts (Automated Logie Diagrams), 


TABLE OF CONTENTS 


GENERAL ) section 0 
Scope Page 1 
Table of Contents © Page l~2 
Description Page 2 
Deviations | Page 3 
Users Page 4 
Flow Diagram 

FORM . | Section i 
Logic Sketch Sheet Page 1 

LOGIC BLOCK DESCRIPTION | section 2 
Individual Logic Block Area Page 1 
Logic Block Sizes Page l=-2 
Information Inside the Block Page 3<5 
Iinformaticn in the Edge of the Block | Page 5-8 
Information Outside the Plock | Page 8~9 

POSITIONING AND LINE ROUTING - Seetion 3 
Logic Block Positioning Page 1] 
Line Routing Space rage l-2 
Junctions and Crossovers Page 2-3 
Line Drawing Positions Puge 3 

INPUT/OUTPUT LINE INFORMATION Section 4 
Line Name | Page l2 
Net, Number Fage 3 
Page Number Page 3 

COMMON INPUTS AND OUTPUTS section 5 
Commen Inputs | | Page 1 
DOt Blocks | Page 2-3 

SUPPLIMENTAL INFORMATION Section 6 
Comments Seetion Page 1-2 
records Classifications Po ve 2a4 
Designer't« Ne:ne | Poze 4 
E.C. Date and Code Page 4. 
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DESCRIPTION 


A Card Logic Diagram depicts the functions and their inter- 
connections which are packaged on a SLT card. In essence this 
diagram describes the electrical topology of a SLT Card. 


Circuitry is represented by rectangular blocks symbolizing 
functions (either logical or non-logical) connected by lines 
representing circuit interconnections. These blocks must 
appear on the SLY Card Logic Diagram exactly as represented 
on #4 cirecnit flyer (See Suffix 2}. 


sources of electrical signals (inputs) enters the dilagiram on 
the left and generated signals (outputs) exit to the right. 


Supplemental information about the card is given at the 
bottom of the dilasram page. 


The SLT Card Logic Diagram is given the same part number as 
the card assembly drawing. 


DEVIATIONS 
The ground rules stated in this instruction must be fcllowed, 
Any deviations must be channeled through and approved by 
Department 306, Endicctt. 

USERS 
Circuit Technology = Duplication check. 


Desien Automation = As input to Circuit Card Design Antomation 
.CCDA) automated placement and wiring programs. , 


As inpnt to Solid Logic Design Automation (SLDA) Logic Master 
Tape (LMT) System. | 


Packaging = Communications link with requestor, 


Test Equipment Engineering ~ Manual test generation and failure 
analysis. 


Systems - Systems pare generation and card definition to 
Circurtt Technolcsy, : 
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| Engineering Practice tocrc BLOCK DESCRIPTION 


All logic block information except for card pin numbers and 
portion and sub-portion numbers are taken from the Circuit 
Flyer. Inputs and outputs are shown on the Card Logic Dia- 
gram (ALD) - SnpUCh must not be used as outputs and vice- 
versa. 


INDIVIDUAL LOGIC BLOCK AREA 


Tne interior of the block is 6 characters wide (See Informatton. 
Inside The Block, Page3). 


There are two edge of box positions; 1 character each for eige 
TF of block characters. (See Information In The Edge Of The 
Bleck, Page5). | ; | 
There are fields at either side of the block for 3 character 
card pin designations (See Information Outside the Block, 
Page8). 


Five lines appear inside the block and one line on its bottom 
edge for block print position enn block serial number. (See 
Information In The Edge Of The Block, Page 5 


The line immediately above the block has 14 characters available 
for the Circuit Specification part number. (See Suffix 2 and 
Information Outside The Block, ead 


LOGIC BOCK SIZES | 
@ The logic block may be a minimum of 7 line: positions hioh. 
| With this size there are 7 positions for input lines, lettered 
A-G, and 7 positions for output lines, numbered 1-7. Proper 


line drawing vositions are obtained from the circuit flyer 
@ (See Suffix 2). 


EXAMPLE OF iwLNIMOM SIZE BLOCK: 


7 


INPUT LINE DRAW- 
ING POSITIONS 


OUTPUT LINE RAWZNG 
POSITIUNS 


Qdbvatdr 
NOW FWP 


Den a “END : weet e. 
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LOGIC BLOCK SIZES (continued) 


When necessary, the block may be lengthened downward to accomodate 
additional input and/or output lines. The maximum number of 

input (sink) line’ drawing positions is 24, lettered A-Z, excluding 
I and O. The maximum number of outout (source) lire drawing 
positions is 10, numbered 1-9, OC. | 


EXAMPLE OF MAXIMUM LENGTPENED BLOCK: 


2 ® 
©  OUTTUT LINE _* 
; DRAWING POSITIONS 
5 
; ® 
( 

INPUT LINE DRAW- 3) 

ING POSITIONS 9 

OQ 
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Pail 


Blocks may not be lengthened below the bottom edge of the 
mma sized blocks in row N (See Logic Sketch Sheet, Section 1, 
Page 1 


Lengthenea nliocks are assignea the block print Pepar een of the 
uppermost a of the Dees 
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LOGIC BLOCK DESCRIPTION 


CHARACTER 
POSITIONS 
| : . t= INDICATES A SPECIAL 
INDICATES NON- 123456 BLOCK | 
SYMETRICAL (FIXED) : 
INPUTS | 


PORTION NUMBER 


UB-PORTION NUMBER 


@ 7 - BOTTOM EDGE PRINT —BLK | 
POSITION SERIAL . 
NUMBER 


Line One - Characters 1-6, will include the function performed 
by the circuit. Permissible function symbols for a given circuit 
aprear on the circuit flyer (See Suffix 2). 


Exceptions to the function symbols indicated on the circuit 
flyer are for logic blocks with single inputs. 


@ Acceptable Function Symbolog 
Inverting Block | N, AR 
Non-inverting Block | AR, A, OR 
When input line positions are tixed due to non-symmetrical inputs, 
@ an asterisk (*) must occupy the first character position, and 
input line drawing positions must be specified (See Section 3, 
Page 3). : : 


| " An asterisk (*) in line one character position one, and input 
@ line drawing. position (s) imst be cpecified for all logic bloxrks 
which are nov defined as standard in the Packaging and Checxiug 
Syctem., See CEP 0-2815, Suffix 5, page 2 and 3 for all blocks 
whicn are considered standard. -  G | 


An’ asverisk (*) in the last chxracter pcsition of the lomic plock 
function field signifies a special block. When an asterisk 
orcupies this field, the first character of this field musi con- 
tcin a blank (=) or an asterisk. In this case, the funcvion sym- 
bol may only vccupy characters 2-5, Permissible special blocks 
are: | 
. 6S +e Service Blocks - Function symbol SERV. ‘This block musi 

only kc used for indicating a service voltage and may never 


. 


have related components. 


. > + ey Amami ge art Se IS Denne ora al cas 
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LOGIC BLOCK DESCRIPTION 


INFORMATION INSIDE THE LOGIC BLOCK (continued) 
Line One (continued) 


2. Entry Biock - Furctional symbol ENTR. This block is used 
when an input to a logic block on a given ALD page is also an 
input to another logic block on ancther ALD pace, of the sam 

assembly part number. See Common Inputs, Section 5, Page 1 

for further explanation, | 


~ Line Two - is always blank (not used with Card Logic Diagrams). 


Line Three - characters 1-5, contain the circuit flyer block 
identification nimber (see Suffix 2 for the block identification 
format); character 6 is unused. 


Line Four - Characters 1-4, are always blank; characters 5 and 6 
contain the logic portion and sub-portion numbers. 


The portion and sub-portion number is two characters. The first 
character indicates an independent portion of logic (logic 

blocks tied together in any manner) and i3 unique to that portion. 
Tne second character indicates a sub-portion of the independent 
logic. | i | 


Example: 


AY 


Each independent logic portion which may consist of 1 ov up to 
99 blocks must have a unique portion number (first character). 


«= fof} [ou at i se¢] 


[CARD GROUND RULES 


2-70471 | 
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a ae Re 
LOGIC BLOCK DESCRIFTION 


| ©@ INFORMATION INSIDE THE LOGIC BLOCK (continued) 


Line Four (continued) 


- Independent, portions of logic which do not exceed 32 blocks 
will use the following format: 


AN * - alphabetic, N - ne with N from 1- 46; anal 

AA (A - alphabetic) with the second alphabetic character from 
A-Z excluding IT, 0, and R. Exception - "R" may ve usec on 
resistor block, | 


@ Example: Al, A2, A3, pirates ads een AA, AB, 

os DOP e: Cae a, ates owe (excluding | oe 
AI, AU, and AR with the exception that 
"AR" may be used with a resistor biock). 


| e ee Independent ‘portions OL logic whieh exceed 32 blocks will 
j use the following format: , 7 | 


NN (N - numeric) with NN from 01 - 99. 


When ar independent portion of vere excceds 99 becca, 
contact your Design Automation representative. 


6 | Line Five - Is always blank (not used with Card — Diagrams ). 


INFORMATION IN THE EDGE OF THE BLOCK 


Bottom Line - characters 1 and 2 are used for the block print 
i position. The print position is indicated on the logic sketch 
7 Sheet in lignt blue and must be traced over, in black pencil, 
Lin order that reproductions may be made. The print position 
@ | indicates to the ALD drawing prorram the position in which to 
draw the bicck. | 


Characters 3 and 4 are part Of the bottom edge ling of the 
block ana are not used for information purposes. 


Characters 5 and 6 sre used for the block serial number. The 
block serial number is a two letter unique designation of a 

block on a given ALD page. Block seriai numbers are assigned 

for the blocks on each page in serial order beginning with AA. 
Since a given ALD page is restricted to approximately 49 logic 
blocks, this field is not limiting; however, characters veyond 

J mus*+ not be used. | | $ 


The serial number has nothing to do with position: therefore, 
the block serial number does not change when changing »block 
position an pene as the nao is not moved to another ALD | ; 


Bheec. | | 
- © - Aan sn pee Oe teh tS oe | 
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Gaal ie _ LOGIC BLOCK DESCRIPTION | 
p Subject 7 BSuftix SECTION 4 


INFORMATION IN THE EDGE OF THE BLOCK (continued) | : @ 


Edee Of Block Characters 


Wedge - A wedge in the edge of a block in line with an input 
or output line indicates that the more negative of two DC 
voltages may be expected at the indicated input or output 
line when the circuit represented is performing the indicated 
function. The absence of a wedge indicates that the more 
positive voltage may, be expected. 


Examples 


Test Points - (See Suffix 2, Section 25). 


Extend ("E") - An "E" must be placed in che right edge of a 
logic block when its inputs are extended. ©} 
Example: 


The "E" edge of block character is always reccgnized, by the 
programs, as the source of a net. Also see use of the edge of 
block character "K," below. 


Eige Of Block Character "kK" _ must be inserted in the right 

eage line of a logic vwlock which is extending. The "K" = 
of block character 1s arweye recognized, by the programs, a3 
“ne sink of the net. 


OR es tr yh nme caf ie 
94 ne cane queen ewes 
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LOGIC BLOCK DESCRIPTION [SECTION [2 fer _fomor fect } 


© INFORMATION IN THE EDGE OF THE BLOCK (contiimed) 


‘Example: 


i772 EXTENDED LocIc 
‘BLOCK 


| ae 
@ | | Example of common outputs of different logic blocks. 


> | LOGIC BLOCK DESCRIPTION 


fe 


INFORMATION IN THE EDGE OF THE BLOCK (continued) 


eres 


Edge of Block Characters "N" and "P"- 


N _ Used to indicate negative-going shift when an input is AC 
coupled. 


P - Used to indicate positive-going shift when an input is AC 
coupled. | 


For further explanation of these edges of block characters, see 
Corporate Engineering Standard 0-1046-3. 


Edge of Block Character "X" - is used to indicate non-logical con- 
nections to a logic block. Examples of non--logical connections aie: 
voltage, bias. feed back, shield lines and other connections shown 
at the block but which do not affect the logic function of the block. 


Example: 


TNFORMATION CUTSIDE THE BLOCK 


Fourteen spaces are available in the line immediately abcve tne 
block field when it isn't occupied by anotner block, On Experi:.gnt- 
al Released cards this field may contain a block title, circuit 
delay, or applicable notes. 7 


Specification Number - When the card is Development or Foriual 
Released, the Circuit Specification part number must be indicated 
once for each different circuit flyer Block. 


This Circuit Specification part number will be placed in the 6 
character positions directly above the -ogic block field. Another 
logic block must not ve drawn in the block drawing position directly 
above the block requiring the specification number. 


Card Pins - must appear at the left and right of logic blocks whicn 
have inputs and output lines that go to card pins or are tn nets that 
go to card pins. There are threc vharacv2r positions adjacent to 
each line drawing position for this puz» se, 


i 


of sae pmenaromear GARD GROUND RULES JOEP [2-707] 
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SECT;ON A Cat. Subject | [Suffix 


: INFORMATION OUTSIDE THE BLOCK (continued 


Example: 


CARv PINS 


BG3__ B93 


1) [7 aD CARD PINS 


an 


196__ 6 
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Division PosTTIONING AND LINE ROUTING aera 


Engine eering iractice 
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Logie Sketch Sheets are manually drawn as input to Design Auto- 
mation programs to obtain checking and computer drawn documents 
Automated Logic Diagrams (ALD). 


LOGIC BLOCK POSITIONING 


S Logie Blocks are positioned in a matrix 7 columns wide and 13 

rows high. The columns are numbered 1-7; the rows are lettere 

A-N, excluding I; the 91 biock positions are labeled 1A through 

TN. The need for routing lines across a page restricts the number 
& of block positicns which may be used to 4G under average conditions. 


Thirteen blocks may be drawn in one colunm only if no wiring és 
required between logic blocks in this row (See Routing Space “he llow) . 


LINE ROUTING SPACE 


All line routing and positioning is computed by the program. In 
order tiat the routing limitations are not excluded the follcecwing 
rules must be followed: 


Input and Output Lines - Ninety one (91) positions are available 
G either side of the logic sketch sheet for input and output 


Lines. 


Vertical Routing - A maximum of 9 lines are available for eae x) 
®@ routing between horizontally adjacent blocks. A maximum of 6 lines 

are available for vertical routing between blocks in end or eee 

and the information on input and vutput lines, 


Example: 
eo 

B62 4444e AAX Be — 
BOL 444No AB2 BG , 

| ! | 

in! | 
— : Na ee pee 
| é / : 


~~ 


LEFT END 
COL 


CUMIN 
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LINE ROUTING SP ACE (conti tinued) 


Soeertare ges inact cet OOO ARPIRY. te 


routing between blocks separated vertically by one block position. 


The limit is six lines if the lower block has a specification 
part number, block title, or other information in the line direc- 
cly above the block. 


Horizontal Routing - seven lines are available for hor’ zontal 


Examples 3 | 
ome @ 
7 6 
No lines may be routed horizontally between vertically am Jaceny @ 


block drawing nosition if they contain hlocks. 


Lines cannot be routed past a coluam of thirteen blocks, or above 


blocks in row A, or below blocks in row N (See Logic Sketch 
Sheet, Section 1, Page ‘L) 


JUNCTIONS AND CKOSSOVERS 


Junctions - are shown by placing a diamond at the pnoint of inter- 
section. _ ae | . os : 


Example 


a Oe py wd 


ily 
a aoe rey wuntte: 
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POSITIONING AND LINE ROUTING - 
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JUNCTIONS AND CROSSOVERS (continued) 


Crossovers - are indicated by the absence of a diamond at the 
point of intersection, 


Example: 


LINE DRAWING POSITIONS 


RP CORNORC ET 5: ARCS ene 


Fixed Non-S metrical Inputs - must have line drawing nositions 
indicated in addition bs an asterisk (*) in line one character 
position one of the logic block (See line One information, section 


2, page 3). Symmetrical inputs need not have’ line drawing positions 


indicatea. See Circuit Flyers, suffix 1 for line drawing positions 
when inputs are fixed, | | 


cingular Output - line drawing positions must not be indicated 
unless they are desired to be other than output line drawing 
position 4. Output line drawing position 4 is automatically 
used unless otherwise specified. 


Multiple Output - linc drawing positions must always be specified. 
See Circuit Flyer for line drawing position. 


Line Drawing Position Indication - is accomplished by writing the 
letter or number of the desiv~ed line position near the block 
3 and line. The letter or number must be circled with an arrow 
@ _ drawn from the circle to the line. See Logic Block Sizes section 
2, peges 1 and 2 for all possible line drawing positions. 


Rule: Inputs~-Alphabetic; Outputs-Numeric 


Example: 
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All inputs to logic blocks must come into the left side of the 
page and all outputs to logic blocks must leave the right side 
of the page. 


LINE NAME 


A 30 character field is available to accomodate card pin designa- 
tions and line names for both inputs and outputs in a given ALD 


@ page. 


The first three character positions are reserved for the card 

pin number, the fourth character must be blank (= is used tO 
indicate blank space) and the remaining 26 characters may contain 
a line name. | 


whe line name field must always contain a card pin number unless 
the line in question is going to or coming from another /fLD 
page without being connected to a card pin. 


> 


EXAMPLE: 


Bl? ————_-__-—-_Bl 


| 


© FIRST THREE CHARACTERS 
OF LINE NAME FLELD : FIRST THREE CHARACTERS 
| OF LIN’ NAME FIED 


Dp6 
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LINE NAME (continued) 


For the case where the line is only connecting ALD pages, without 
going to a card pin a line name must be inserted starting at 
character position 5 preceded by 4 blank spaces. 


one | CHARACTER POSITION 5 
ta | OF THE LINE NAME FIELD 


BLOCK SERIAL 
NUMBER 


PAGE NUMBEI 
eatin ts I i a hae ae see OG 2 a es Ce 
| oo PAGE 16242 


ee er OC LCS? eee OO 


pF \ | 


CHARACTER POSITION 5 = 
OF THE LINE NAME FIELD NET NUMBER 


Test points must be shown as outputs and indicated by placing the 
letters Tr and other applicable information in regard to the tes» 
point in the line name field after the pin number designavions, 


In the case wheve a test point is connected to a via hole at the 
top of a cerd ic must be shown as an outcut and the x-y coordinates 
of the via hole and other applicable information indicated. 


BHXAMPLE s 
TP—TO=VIA=HOLE=X2 8Y123 
f ———~Bh4 


Die S7 ———-—_B07 
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INPUT/OUTPUT LINE INFORMATION 


NET NUMBER 


Net numbers must be inserted in the indicated space when an input 
to a given ALD page is coming from an output on another nage (see 
first example on page 2).otherwise it should be blank. 


The net number is 8 characters in the form NNNNNAAN, (A-Alphabetic; 
N-Numeric). The first five characters are the page number of the 
page where the input line originated, the sixth and seventh char~ 
acters are the block serial number of the block where the input 
line originated and the last character is the output line drawing 
position of the block where the input line originated. 


When non-logical outputs are tied together on the same blank, the 
| Net number will indicate the line Origin of the line without the 
@ "K" edge of block character. (See section 2, page 7) 


When non-logical outputs of two different blocks are vied togeth- 
er, the Net number will include the line origin of the line fron 
the block method the "K" edge of block character. (See section 2, 


page 7) | 
PAGE NUMBER 


Page number must be inserted in the indicated space on the logic 
Sketch sheet in line with the output line when it is going to 
another ALD page (see second example under line naine, page 2). 

This space will be left blank when the output doesn't go to another 
ALD page. | - 


This page number is the page number of the vage which the output 
line is going to. It is 5 character positions in the form 
. NNNNN (N-Numeric) . - 
; ? 
When an cutput line goes to more than one ALD page each of these 
pagcs must be indicated. if it is also tied to a card pin, the 
card pin need only be indicated once. 


Example: 


———— 36242 Di2 


36243 


Li 362n4 
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COMMON INPUTS _ 


When an input, to two or more logic block on different ALD pages 
of the same part number, 1s common an entry block is required on 


the first page that uses this input. The logic function for en 
entry block is "ENTR", | 


Pin number designations for ENTR blocks are the same at both 
input and output. 


e Maximum number of inputs and outputs to an ENTR block is 10. 
EXAMPLE: oo | 


ENTR* 


BG cect ee BOO BOG 42522 Bg6 
AA | 
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DOT BLOCKS 


Two or more logic outputs cannot go to the same se In order 
to eliminate such a condition, the Dov Block is used. 


Example: 


OR 


DOT ———— ; 


OR : @ 


The function performed at the Dot Block (A or OR) must be identi- 
fied in the lozic function field of the Dot Block and the letters 
DOT must be inserted in line three (where the circuit flyer block 
Identification number would normally appear. 


$ The primary block function symbol of each of the basic function blocks 
must be followed by a blank (=) and the logic function symbol (A or OR) 
of the Dot Block. See example above and below. This is required so 
that a dotting condition is evident when the dot block is not on the 
same page as the prime block:. | | 
EXAMPLE: - | @ 


— 


ppd 


: = OR 


It is manditor, that tne wedge is used at both input and output of 
the dot blocnwx when the outputs of the blocks reeding the dot block 
have wedges \See example as 


3 ; oat - cap om & TN GRO } ’ LES r f én | é 
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DOT BLOCKS ( continued) 


When an output of a Dot block terminates at a card pin, the card 
pin number may or may not be inserted beside the Dot block in line 
with the input and output lines, depending on designers needs. 
However, if the card pin number is used it must be inserted with 
both the input and output lines of the Dot block. In any case the 
card pins number must be placed beside the blocks feeding the Dot 
block in line with their outputs (see second example on previous 


page). | | 
An input to a Dot block may never originate at a card pin. 


The sources of all the inputs to a dot block must be located 
on the same card as the dot biock, | | 


Branchés on lines feeding dot blocks sare not permitted. 


One dot block may never drive another dot block. 
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SUBJECT: Card Logic Diagram Rules 


Design Autometion Standard CES 0-1046=005 


The contents of this memo is to be usec as an aid in processing 


This memo is to clarify the use of DOT Blocks on logic diagrams 
as defined in Section 5 of Suffix 1 of the SI-T Card Ground Rules. 
Also, blocks used in special epplications will be clarified and 


a aaah dite ettanisitntiintnahen hansen asin ntuttiema nes 


the use of “Mumzer" for coding portion-subportions on logic diagrams 
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DOT BLOCKS 


DOT Blocks must be used on card ALD's to connect two or more cute 


puts of logic blocks together. For example: 


OR A 


PIN 


er 


‘ | . : 
In general (as shown in the previous example): 


a) A DOT Block must contain the function symbol ("A or "OR") 
, of the function performed at the DOT, 


b) The letters "DOT" must appear in line three character positions 
1, 2, 3 inside the DOT Elock, 


cc)’ the DOT Block does not have a portion-subportion number. 


a) “When outputs feeding a DOT Block have wedges, the inputs 
| ana outputs of the DOT Blcck must also have wedges. 


2 e) The two blocks feeding the DOT Block must show their normal 
function in line one inside its block followed by a space 
and the function of the DOT Block. 


f) If the output of a DOT Block terminates at a card pin, 

@. | the pin must be shown beside all blocks connected toe 
gether by the DOT Block. The pin may or may nor be shown 
beside the inputs and outputs of the DOT Block depending 
on fhe designers needs. However, it is preferred that the 
pins be shown as in the previous example. 


DOT Blocks may only be used to tie logical outputs together. 
Non-logical outputs are tied together using a K as an edre 
of block character on the output of all bio«wcks except the 
One designated at the source of the net. For examnole: 


——_ 


g) 


aoe 


h) One DOT Block may never drive another DOT Block. 
i) Branches on. lines feeding DOT Blocks are not permitted. 
j) An Anput to a DOT Block on a card page may never originate 


at a card pin (ie., there is nothing shown on the card being 
dotted together.) For Example - Illegal Condition: 


bDo2z—. 
rN | | 


ho 


The previous illegal condition is to be represented on a system page 
as: | _ | 


JUMPER BLOCKS 


“Card Logic Diagram Renresentation 


A “Jumper" block is used to "common" two card tabs (a line will 
aitually connect one tab to another tab on ths artwork). 


echematic Representation of Jumper 


Jon  °¢ 
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RELAYS* 


Normally Open s* 9%, 
\ 
Schematic Representation 
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Logic Block Representation 


“Note a output line is above input line 


Normally Closed 
Schematic Representetion 


Alay og, 


Logic Block Representation 


Al 


Note: output line is: opposite input line 


® Ref, CES 0-1046-003 
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ENTR Blocks | | 
Exactly as defined in SLT Ground Rules DEP 2=7047, Suffix 1, Section 5. 


EXTENDERS 
Exactly as defined in SLT Ground Rules DEP 2-7047, Suffix 1, Section 5. 


INTEGHATED CIRCUITS 


The following is an example of the wey an Integrated Circuit must be 
coded on an ALD ‘so that tne LTDO Program can handle it automaticaliy. 


EXAMPLE: or” 
| _ Group Coce 


Unique Block Identifier . 


A 
LIZOAAC 
st A 23 AC 


@ : LIZOABB 
lic AB 


GROUP CODE | 
The Grov» Code is an alpha character associatec with one integrated 
circuit that is posted in the first positior of line twe cf all. e 


the related blocks. The Groun Code will be different for everv 
integrateu circuit used on any one card ALD. ' 


UNIQUE BLOCK IDENTIFIER 


Each block in an integrated circuit is uniquely identified by an 
alpha character posted in the sixth position uf line three. The 

unique block identifier is obtained from the aesign automation 

block representation portion of the circuit flyer. The blocks . 

are identified alphabetically eith the leftemost, upper-most block 

being identified ad "A" and proceeding top to bottom, left So right. 


COMBINED FUYERS 


Combined Flyers as cerned: in Section 23 of Suffix o are to be 
@  eoded as follows: 


ee re ee in line 3. pititan te 


Example: 


a 


Portion-subportion Coding 


2 


(See suffix l, Section 2 of the ‘SLT Card Ground: Rules for definition) 


The sorvionesubpoxtion code appears 4niline 4, character soslttons. 
6 of the logic block. The pore OS euhoteaae code is used to identify 
all blocks common to a pertrcuses. net, , | 


Example: 


ns st 


~9- 


Types of Portion-subportion Coding 
a) (See previous ex2mple) Blocks in the same net are coded Al 
thru A9, then AA to AZ excluding AI, AO, and AR. If there 
o is. another net on the page it will be coded Bl thru B9, then 
Ba to. BZ excluding BI, BO, and BR. Other nets will be coded 
Cl, Dl, etc. as above. This allows 32 subportions for each 
portion A, B,.C etc, | : 


b) If there are more than 32 blocks on a card, portion A is 

assumed and subportion numbering goes from 01 to 99. If 
as there 1s another net on the card it will be numbered Bl. 
@e . thru BZ as in (a) above. : | | 


¢@) Mumzer - The third method o€ coding is partion Mumzer, where 
portion A'‘is assumed and only one portion is allowed on thia 
card, Subportion numbering goes from: a 


e : | 00-99 | : be : 
at OA=0Z, LAm1Zee0e.9Ad9Zecccceveees excluding T, 0, R 
AQ=AQ, BOMKBG ec ee LOM AI ecco veveee ese xXcluding a» OQ a 
AA~AZ, BAmBZ. ooo 6 MA cece cece ee CXClUdiINg I, 0 and R is. the 
2A-F2 second position. 


THis routthe allows 1122 subpurtions on 2 card. Also, thera may 

be 34 sard pages. numbered 20241, 20242....20249, 20240, 2024A 

20242 excluding 2024I and 20c4R. The only limitation to the Mumzer 
system is that block serial numbering cannot go above KA an 
on any one card page. —s | 


‘Portion-subportion AR, BR, CR, etc, 


am Fortion-subportion AR, BR, CR, etc., may only be used on a “Hybrid 

© Resistor". A “Hybrid Resistor" is a resistor which is tied directly 
to a card tab and not internally on the card. This allows the designer 
the option to ada a load resistor to the collector portion of the 
circuit on tre systems level, 4 


%. nia|4 | a | 7 
8B B13 — = 
VIB OAR ry _ | 


KR 


. 3 | A 


‘ ] e 
iD | 2C 
Note: Both biocts use portion A even though they aru not tied together 
On tice card, 


y/ comments or criticism please call me on extension 4361, Endicott, 


Yéuse 


Sea: Rule Coordinator 


NLT (slow) and a cal Release Systems Eng. 


Boggs 
Gogulaski 


Chermak 


F, Cole 
Couse 
Fabrizio 

J. Gilespie 
Goodew 

Hill 

W. Jackson 
Jeris 
Kimmel 
Kupiecs 


R. Krzyzewski 


R. Nemeth | 
Newman 
O'Brien 

Ke Oldfield 
Rodgers 
Schlauder 
Le Siegel 
BE. Smith 
stone 
Testani 
Tullis 
vacsworth 


. Wiason 


-10= 


Lexington 


Boulder 

Endicott 
Endicott 
ningston 
endtcott 
Endicott 


Rochester 
Pougnkeepsie 


Endicott 
Endicott 
Endicott 


Endicott: 


Endicott 
Endicott 


Lexington 


Endicott 
Endicott 


Lexington 


Endicott 
Endicott 
Endicott 
san Jose 
Enticovt 
Raleigh 
Endicott. 
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a) | SECTION 
TYE 13)MU vabieas iON SUPPLEMENTAL ITNFORMATTON een cee 


4 
Ec. ae Subies 


i 


JI 


COMMENTS SHC "TTON 


This section may contain a maximum of 10 lines with a maximum of 
30 characters each, 


Line One - contains the card size and card characterization code. 


Examples | 
CARD=SIZE, =2-24=PACs==as===T93 


The first 11 characters of the above example are constant on all 
card logic diagrams. 


The equal sign is used to indicate a space. ec 
Characters 12-15 contain the card size. In the example the card 

size is a 2 socket, 24 SLT module position card. The number in 
character osition. le indicates the number of socket positions- 
either: 1 (single socket - 24 card pins) or 2 (2 socket positions~ 

48 card pins). The number in character positions 14 and 15 indicates 
the number of ae SLT module positions availabie on the card - 
either: 96s Ley eu r 26. : 


Characters 16-27 in the example are constant on ali card logic dia- 
grams. 


Cnaracters 28-30 are the card characterization code. This code is 
ii the form ANN (A-Alphabetic; N-Numeric) and is assigned to aid 
in technically classifving ade. 1e@ alphabetic character (family 
code) is assigned by determining Which voltages go to card pins = 
either: T - +3V, ce -3V, or +0V, or any combination thereof. 
. V- requires only a +12V | | | 
U - same as T except that it is specifically associated with 
the 5 ns family. 
S - doesn't fit into any of the other family codes or is a4 
combination of other family codes 
O - non-digital type circuitry associated with analog families 


The two numeric characters aesignate the general type of circuitry | 
On the card (see suffix 2, sectiun 25, page 3 for all possible choices. 


Line Two =- always contains "VOLTACE=PINS" in the first 12 character 
positions. The remaining characters are always blank. 


Lines Three and Four - contain the voltage pin designations. 


Se ee 


Example: : - = | 
Line 3: +6V,B11, Gita pecs 
Line 4: -3V, ea z====GND,D¢8 


Dept. M46 Bnd. 3 
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COMMENTS SECTION (continued) 


Seer Aa sel a AO OE ANA AROIr tea  eNAPLNRSbNRRR eNON De canraenieaaeaeier aaanatiamtnc nena aad 


The format is to list each voltage followed by the pin designation(s), 
separeted by a comma(s). If a second voltage is listed on the same 
line it must be separated from the last pin designation of the first 
voltage by five spaces (=====)., See preceding example. 


and may be any 


The voltage must be shown by only three characte: 
: volts; and M- 


rs 
of the following forms (N - mumeric; o-polarity;: V- 
marginal): 


Example: : | : & 
SNV ~ =-3V — 
ONN - +12 
N.N - 2.4 
NNM - eM 


SNM - +6M. | | | @ 
GND - GROUND | . 


When Imore than two lines are required for voltage to pin information, 
continue on the next line(s). 


Only source voltages which are used to function circuitry on the card 
are to be shown in this section. Voltage created by another card 
(such as Voltage reference cards) are to be treated as signal lines 
and are not to be shown in the comments section. ; 


When, due to a marginal voltage, the voltage specified on a circuit 
flyer doesn't agree with the voltage used on the card, both voltages 
must be specified. Example: 4+412,D03=====12M,D03 


Line Five - normally contains the Records Classification. If the 

fifth line is occupied by voltage to pin designations the sixth 

must contain the Records classification and if the sixth is used © 
for voltage to pin designations the seventh must contain the 

Records Classification, etc, In any case, the Records Classification 
must never Fe in the third or fourth line even if they do not contain 
voltage to pin designations. | @ 


Revora Classifications = 


Experimental=* This classification is given to cards which are to 

be produced on a model shop basis for experinental engineering 
laboratory work. A Card Logic Diagram with this classification 

must contain an experimental part number ("S" number). See Part Number, 


page 6), 


Developmental=* This classification is given to cards which are to be 
Development released. Caras at this level have good potential for 
formal release, 


special Restricted - This is a formal classification applying to 


sani anes omens! 


those cards which have been technically approved for planned ucage in 
only one product ard is restricted due to one or more of the r-asons 


TLSCCR. OM Sur hie Oy section 25, rage i. | 
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MENTS SECTION (continued) 


Special Active - This Yormal classification is the same as Special 
Restricted but is not restricted. 


Standard Restricted - This formal classification is the same as 


Special Restrictec except that technical approval has been given 
for planned usage in more than one product. 


Standard Active - This formal classification is the same as Stan~_ 
dard Restricted but it is not restricted. 


Obsoiete - This classification applies to cards which have been 


found to have no application in present products. 


Field Use Only - This classification is used for field replacement 
only. | | : #4 


Records Classifications are ranked in. the following order: 


1. Experimental (lowest rank) 
eae Developmental 

Se Special Restricted 

A, Special Active 

or Standard Restricted 

6. Standard Active (highest rank). 


The card classification may never be higher than that of the lowest 
ranked circuit flyers used on the card. A card cennot be formally 


‘released until all the circuit flyers ones at least, epeciai Res- 


tricted, 


Lines Six - Ten - are used for denoting other comments. 


Example: 


Line 6: Tests -Card=To=Eng=Spec= hing 
Line 7: *No=more=than=4=drivers=may 
Line 8: *Conduct=at=one=time 


Fach line of information required to further describe the card 
(othes than card size, card character zatiozxi code, voltage inform- 
ation, and records classification) must have an asterisk (*) in its 
first character position. This additional information may be pla- 
ced in any line after the records classification, but must never 

be placed in any line preceding it. 


A Card Specifications is required when a card meets one or more 
of the 3 conditions listed in the suffix ey section 1, page l. 

the Specification number must be inserted in the line immediately 
following She records classification, The format to follow is 
shown in tne above example. 


CE MES RE REI EN LOPE ERP FOOT TF ESPN SOL IE RL STA MOE EINE POMS EI I 5 RS RE I RTE EE, PN RS RO SE I SOR PT MATOS SENT ES EGIL TNA GS RTS IAS MET OEY ES BME EE IE A SSP RE SRR, PUR AE 
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e OR ty ~L CCAR UND P caaenas , | 
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CO! RD CLASSIPICA LE PLICATIONS A contii nNuca ued) 


ese ener ome 


txample of a complete comment section: 


a 
ddd 


cane 2 CARD=SIZE, =2-24=PACeaaa=s=2=T03 

iane. 2 VOLTAGE=PINS 

Line 3 GND, D@8s====112 , D4 

Line 4 +3V, D3 ===-=46V, Cli, ee 

Line 5 ~3V,506, (P6223 036, ID 

tame 6 STANDARD=ACTIVE 

“ane: *TEST=CARD=TO=ENG=SPEC=872491 

bine 8 *WO=MORE=THAN=4=DRIVERS=MAY ae | 
Line 9  *CONDUCT=AT-ONE=TIME . ® 


DESIGNER'S NAME 


A twelve cheracter field is available in the lower center of the > 
logic sketch sheet for the designer's name. This field mist be @ 
conplete on all Card Logic Diagrams. 


The machine printed ALD will contain the designer's name in the 
title block, 


K.G,. DATE AND CODE 
A maximum of 6 Enginnering change levels are allowed. These change 


Levels must correspond to the change levels listed on the Assembly 
drawing and must be listed in chronological order. 


The E.,C. and code field is 8 characters. This field must be com- 
plete on all logic sketch sheets. 


The date field will be completed by Design Automation. Design Auto- 
mation will irsert the date in which the logic sketch sheet is run. & 
A new date will be inserted each time a re-run is required. 


Experimental - cards wlll contain an E.C, and code in the form 
SANNN=A (A-Alphabetic, N-Numeric). 


The first character (S) is constant. 


Character two is the alphabetic arca eccde, 


Hither: . 

Boulder V : 
Burlington B 
Endiectt Circulv id E or T 
Endicott Memory iM 
Endicott Packaging os | XY 
Endicott Product Engineering 
Prance xt 
Germany G 
Holland L 
Pcsldecabities 1. 


rT oE Tp epoe | 
Oe | 


Page 
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EC, DATE AND CODE (continued) 
Lexington 
Poughkeepsie Circuit Technology 
Poughkeepsie Components Division 
Poughkeepsie Memory 
Raleigh 
Rochester 
San Jose Circuit Technology 
oan Jose Memory 
Sweden 

@ United Kingdom 


or H 


or §s 


GA4PrPumNoadwies 


Characters 3-5 are sequentially assigned by the controlling group 
and are the same as the Assembly part number. 


@ Character 6 is biank. 


Character /( is the change code. The initial experimental version 
vill be A and each successive version will be B, C, D, etc. 


Example: SE129 = A (Initial version) 
SE129 = B (first change) 
SE129 = C (second change) 


I} 


Development - cards will contain an E,C, and code in the form 
DVNNNN=N (N—-Numeri.c) : 


The first two characters (DV) are constant. 


Characters 3-6 are uniquely assigned to a given Assembly change. 
riba Engineering Change numbers are obtained from Depart= 
@ ment 146, Endicott. 


Character 7 is always blank (=). 


Character 8 is the change code. The inital development release 
® will be 1 and each successive change will be 2, 3, 4, ete. 


Example: Dve4g2 = 1 (Inital reiease) 
, DV2768 = 2 First nhanze) 
DV3592 = 3 ( Seconda che ge) 


formal ~ cards will contain an E, C. and code in the furm 
AMI (A-Alphabetic, N-Numeric). 


i 


the first six characters are uniauely assigned to a given Assembly 
change. Formal Engineering change numbers are obtained from 
Department 146, Endicott, 


Character 7 ir ree viank (=‘, 
The last character (character €) is the change code. The 


initial formal release will be “.. and each successive change will 
be B, Cy Dd; etc, . 


fMRI ABO ELE TUE LI RARE ELLE LEE RURAL ELE ASTRA ESAE IE SETI IGE ISG TEEN EE OLE SEED OL LIE A AOE EE RET GET OME NEVE LE LEE AOE INE LOE LSE LEE SELES INE TEED ERS EEL EERE 
SEARO OE! . 
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5, C, DATE AND CODE (cont 


Example: 162492 = A (Initial release) 


Oe 
i ae 


Lnued 


i] 


162501 = B (First change) 
163219 = C (Second change) 


a oe _BOX 


Title ~ The title field is two lines of 50 characters each. lgqus.. 
siens (=) must be used to indicate spaces. 


Example: BIT-TRANSLATORS=AND | aes @ 
COMPLEMENTER | 

Fach title shovld be a brief informative description of the logic 

contained on the card. Less meaningfull titles as "Logic Card 1” 

Should not be used, & 


Machine - this field must always contain the word ASSEMBLY, 


Part Number - This field must be cumplete with either a eee 
or experimental part number. Also see auxiliary title fields, pe 


{. 


Experimental part numbers are in the form SINNNNN (N-Numeric) . 
The first two characters are constant. Characters 3 and 4 are 
numeric positicn in which the area code is located in the alphabec 


Bi 


5 


Bel 
Cede Fos 


Exampie: A = 91. 


E = 05 
P = 16 
LZ = 20 
See pages 4-5for all possible area codes. Characters 5-7 are seé~ @ 
quently assigned by the controlling group. Experimental pert muy 


example: $1%5392 
Production part numbers are in the form 58¢NNNN (N-Numeric)., ® 
Production part numbers are optained from Department 146, Endicot: 


Version - This field is always blank (does not apply to card logi. 
diagrams). : 


Division - This field mst contain the two character Slphabetic so.) 
of the group end/or location technically controlling the card. Ss. 
suffix 2, Section 25, Page @ for all possible control codes. 


Hrame - This field is always blank (does not apply to card logic ¢ 
SPams) . 


S - Q 
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3 Section 6 


PAGE NUMBER 


The page number is used to identify the sheet number of card 
logic diagrams. The page number is also used as part of the 
information in the Line Information fields to indicate cross- 
referencing between pages (see Section 4, page 3). 


The page number must be inserted in the indicated spaces at both 
the upper and lower right-hand corners of the iogic sketch sheet. 


It consists of the characters 2-5 of the current E.C,. when 


@ | the card is Experimental and tne last four characters of the 
part number when the card is Development or Formal. 


In each case, the first 4 characters are followed by a numeric 
@ character indicating the page sequence. 


Example: 


An experimental card S1%5396 at E.C. level SE396=B has three ALD 
pages. The pages are numbered E3961, E3962, and E3963. 


A development card 58¢4521 at E.C. level DV2481=3 has three ALD 
pages. The pages are numbered 45211, 45212, and 45213. 


A formal card 5891632 at E.C. level 162491=A has three ALD pages. 
The pages are numbered 163213, 16322, and 16323. | 


AUXILTARY TITLE FIELDS 


These are 14 character fields, two lines above the logic block 

positions in row A (top row) of the logic sketch sheet. These 

© charactor fields, except the fields above block drawing positions 
A6 and A7, mey be used for block column titles. 


For record and control purposes, it is necessary that the sheet 
and part number be called out in the upper right of the ALD. To 

@ satisfy the need, the Auxiliary title fields above block drawing 
positions A6 and A7 are used. 


The euxiliary title field above block drawing position A6 will 
contain the sheet number ana reference to the total number of 

Assembly sheets. The total number of Assembly sheets include 

the ALD, Schematic, and Assembly Drawing, in that order. 


Example: 

The Assembly Package contains: 2 ALD sheets, 3 schematic sheets, 
and 1 Assembly drawing sheet. Insert above block drawing position, 
in the auxiliary title field, "6: 


First ALD Pace Sheet=l=of=6 
Second ALD Page Sheet=2e0f-6 
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AUMILIARY TITLE FIELDS (continued) 
\ * a 2 e 
When the ALD is being run by Design Automation, previous to 
knowledge of the total number of pages the Assembiy package will 
contain, the total number of pages figure may be blank. In this 
case, Release Packaging Engineering, Department 146, Endicott 
will insert the total number of pages figure by hand, on the 
machine printed ALD, 
Example: Sheet 1 of iS 
The auxiliary title field above bicck drawing position A7 & 


must contain the Assembly part number (see page 6). 
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DECOUPLING CAPACITORS 


Standard decoupling capacitors used to decouple standard voltages 
must not be shown on the a When either a different decoupler | 
than .68 uf. is used or a voltage other than +3, -3, +6, +12, or 


<1 REE SAE CRANE TENA AONE EH 2a ABE Nae OPA "an ated dee as SO 


| -12 is decoupled, the capacitor biock mist_be added to the ALD, 


or the case where standard voltages are decoupled with other than 
a .68 uf. capacitor, the following circuit flyers must be used 
on the ALD showing connection to the appropriate card pin: — 


S61DE ~ Uses 10 uf. capacitor, has input and output 
on logic block. 


S61TB - Uses 6.8 uf. capacitor, has input and output on 
legic block, 


2 ae S61DW - Uses 6.8 uf. capacitor, positive terminal to in- 
; put of logic block. negative terminal grounded 
on flyer. 


s610u0 ~ Uses 6.8 uf. capacitor, positive terminal grounded, ss 
. . negative terminal to logic block input. | 


séluT - Uv Uses 6.8 uf. capacitor, negative terminal to logic a 
block input, positive terminal shown - to +6 volts. a Be 


@ 3 | | on the Circuit flyer. 


For the case where the standard decoupler, .98 uf. capacitor, 
is used with non-standard voltages: 


@ % S61DG - Uses .68 uf. canacitor, negative terminal grounded 
. on flyer, positive terminal to logic block input. 


<7 7. S§61TW - Uses .68 uf. capacitor, has input and output on 
the logic bicck, 
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INTEGRATED CIRCUITS 


The following is an example of the way an integrated circuit must be 
coded on an ALD so that the PUNSC Frogram can handle it automatically. 


EXAMPLE: 


Group Gode 


eA 
SB) a a Unique Block Identifier 


GROUP CODE 


The Group Code is an elpha character associated with one integratcd 
circuit that is posted in the first position of line two of all the 
related blocks. The Group Code will be different for every inte- 
grated circuit used on any one card ALD, 


lS I LE Fae SE, CE CENT EE COE TR te 2 MELD ES ale AEA ies ai 


} SLT a SS oa a Jie: of @ ft 
2 


[ Applicability Res sponsibility Ae B Poce 3 
2s." AEE oe : AEE eG SALI OO setuid cls aad tats win dead A ee Ln cc SATIRE IO, 


ey, MARR SES EES we ig _ 
B co eee ES ae as rot 
C0) 
poor om F 
c @) OS EE ae 
3 ed 4 rot 
Co peng on MY Me 
~ too “ 
Be ee OP - 
} re: be . 1eTy 
So One oS Go 
—~ ga oS Sa $ a 
: CG «stab CO 
a t on 7) 
4 & wc? 13 Us eS 
‘ ry TU tee oF : 
& PCS Mg ea 1 Non > 
ee z 
a G% eu eT ‘ eae 4 
: Sly Sa ee ged ee ed 40) 
at # * 
wt ee O 1 =| 
* Poets en ie ares | £ 
Se oe ee ne hears {7 
tt ry som x ? t 
eed “to tome <> O 
¢€ ee I 5 i, 
Be oO ao er 4 1 
eh: ar ee ae 
Sent A teae'gs MEER; 
rt ae, are D 
coy eae ee ae oe, 
a es 
pot eee: ee 3 ae 
nae OO See 1 bs ~3 ae 
: a ae 5 nt % 
ei opt epg bet ae CG 
~ Pty my a 
u a Se. a © = 
Rea ti eae eee J 
rp et UP yet Ua a J Wo 
me cout ry 4 H oy 
ae Sgr NA a sé 
EN % a 
Lge Se a Cc 
Yi te O rs md 


7 Los Se 
ae oe! 
Ngee 
ie 
A 
td 
ty cae) 
» Fan 
i 
ny hd 
scan 
Reece 
* 


a at ‘ 
el eae aS re ee 3 ‘ i> 
eriigeh to ed Gy Oy “a4 nae 
ms 8 UD rx ot : 
ed wee ~ ~~ oo > @ 
rent 3 coe 4 $ r pa . 
a Se SD ee Cu AQ i 
re ~ 
ees oy oo va he, 
ae ee O ae fe 
ee Sse Oy. EG G4 2 ee i: 
Sie Ces SSE SEE a ein 4 4 ei i ms 
; ~m a . od gas 7 ae ees Jy - 
! A eS Soa : 2 Bagh fe, 
em OL gee Rey ‘oe why 8 
~ 
aS er 4 


Ld BAe 
he ke 
fot 
tld 
on me 
ed 
i ee 
a 
t 
iy 
ee 
ae. 
© on 
fot cd) 
“_ 
os 
if te 
a ett 
£% 4 
A 


40 

ms wwh 
POL 
aces 
i) 
an 
aes 
a 
© 
ram 
a 


s a canal aden) ie em ~ 
: 4 ea 5 

— ‘ eed es 7 age we 

ws ; fpf Set bo aes 

oe * i ee, 

r * : 


>. 


a 
4 
Va 
= 
Nee" 
af 
a. 
A NR IE IT i. AE AN tA HINES RS | 
oy 
4 


Ne POG OD ad a & 
es & ee? =e 
a Ft 8G ae WY 


~~" } 
tom 
Aa 
4 
Pa 
t 
a) 


Ne i Ses eee “ot a 4 
Qi @ O. 0 < ne 
oti a ie ca ® 2 ‘ 
; fos i wa oS rae: 7) 5 
=7h 43 Hd a _ Gs 
bees Co (2, + em Vo 
oh GE fe. aw % q) SS 
: ot ran’ re 


oe 


a Ae a 
= Ss 
ee 


ag, Ce 0G, 
¢ 
XN 


oy 

cy 
tar) 

a 

Gj 

0 

VA 

a 

€ 


ATE 


See 
i 
oly 
ete We EE See a Be ed 
- 
Aes. oe 
i By 
We NO 
sae .* ‘ 
ct 
cA 
. ae i a 
Ae Ne 
rye 
J. 
i 
oe 
gs 
eke 


x pee iow ee oF ae : : > oy y 
is pets ; ot OD Me Se ae 40) Gi 
% at aa aN ety oF i) ert wos 
¥ Ot MH GO WU Gs 0 al 
5 Pan | a my Tt ich. og a) ry i 4 & 
se i j awe oP OR mH red ky =f 73) aa i yt & 
Ba i § CS rei eee FY LD A) ry"? C3 : gos. ih 
% 77 Ge Gd Fr ee a7 © fey t vt ae = 7 = : 
* a yt OA ct ore rt ; AY : k 
Ps i O pa ed pea 4 Ww pon Lua bi on i 
4 od i Peet Mm: RL eos 2 
: S 2a WU er rat 7D ee. 
cts ny A ree 4 ~—t x Bee 
we Se pa W : & p41 | oy.) ee ae ‘ 
va eet t he a4 ~- ~ Higa ht, 2% 
ee i : Lak J ee 8h se fs * 4 } 4 v2 eS ENN aE ear 
ped Foe ae a ao ee ead = * 
i i aap eee A AY St i _ ¥ A 
no. o~ ~ fi fee! an ‘ By 
wri g Ce Caper O Gs C shee wm NS a i Es 
att - Ce aot eA aan an ee rs ‘ - 
Nes j Girth Saori ea Q) bet rq tel : e 
ple Ty o oe ony rt = sos aid crt ui : t - ryt & 
ae ; pen oS ot het LO gmt — ry ro; e s \ i 
: Co eg! “ Me oS 
ae oT ai z 2 
yn a tori # a 
ee cet Me Piet : Poe é 
tee ce ea 
~~ i et " bg! 
oo ™ t. ic ” 
Cy} Cet re 
. sin i r rd | 
: CS i ad wes pg 
Es is 


De er oe 


See ms SOR Sa ETRE OAS URES OE asad ae a MRE OR ats kes oe Bas RE re Re 
$F PR TT ROR NO RIE TORE laa RETO A TER, FDOT E WAVER ER RE Nhs PODER NE, OT Se NEB REE BE Ns OC pee ETAT PRE ANS SRLS ORE be BO, RE RE CELINE DEO BES ETERS RE RS ECTS OS REE Oa as ok Wat! Oe AR Ais Boke et ~ Ra RCT ate 
H as ft ., rs f™, he ne € ? he " "4 
© a i ad ihe SN : \ _ 
5 Cf *% Rie GR in O 7 is iy U Lae bgiced u va “ 
¢ 
ee ‘ inet 
* be “eh ‘i a : 
i Cae f ret cant 
3 be if ' 
f bs - 2 eee TRAE OE RI ER A TATE RE AER 
b CARD LAYOUT GROUND FULES ee : 
; ' : 
& A 4 i LA eed é 4 és wae, abe a AL ‘SS VG ' > H \e he f dud f C IIe ne ' Oy i 
t : ‘a \ 
: iy ~? hee es ‘ H a \ 
fi | aca eee ae: , ees | Ph ‘ F é a ue . 
i ' i ; : \ 7 , ? Set eS ee a San SEPA TERETE DOPE CS Rats a SALE BR tay f 
nN “| is i en x / mai! i ue i, o a ¥ E. é To + oy uhh Yon cae i ; 
t : wes 4 BD kad! de Wad ob a # Nit ‘ re ' 7 
i { H tome L y 4 ae ee oe oe ee 4 whcad Ps 
ty oe? NO ft : 
a! La i\ a é 
ee ake See ane oe Lf ib : : eS : i 
co Le ial ae yy Cite Baa ae ee ke he ne se ric i: 
if { & oa , u 
: bo ke , eon ot \ i. wh send! en ip i ‘gn e be cS iow bh oe bs a aly wh Ghat ey t Ga aa 5 
mt me a 
: ss a Fm ase e SI RY CANS pCO ; ar 2 ki ee see 

be CIN ota ef ARE AS RS ER OGRE SRE GETS ts es RERTTNEDES SERA EE TN RETR RO MV LEED LE ASL LET TE IEE LL NTR TO BEE BR UI AEE RD IEE IOP SS IIE EE EIS So NE MESH NST CRITE ONE LIE ENS EGER SAN RE a RELI EA RT CMG Ee GNSS MOLITOR ALE PLNL RIS SLY TORR, TE REI SE ET 


5 G © P i 


ern eter ees ren praneetirne somethin 


ae a £0 oe pbvabss, By - oi Se, 7 ‘ 4 pag ae a Nee 3 ri ya ee 

This suffix covers the design Ae esgere “Che. Cara WiPings 
= ‘ " * wena Bee aera ee <n -, de oY _ er ry nye we oe wf aes 6. e mE eR nN Lf ay oF my 

components placement ana other Gesign consl¢ PC LOOS: FeCOULVeG Or 

TM fe sae) Me spew phe An 7 
gel! erie Lay Oe we 

ae pee CE a POW 

Tak pate O} WN PENT. 


& GENERAL Section 0 
Scope Page 1 
Table of Contents , Page 1-4 


GCENGRAL Section l 


Mk 


s 
eo) 
et = 9 
re 
i? 
pa] 
ct 


TH ormavion 


Section 2 
fas 


Gard 22Ze Page 1 
Stancara Card Avelstapl icy Pace 2 
Model Card Availability Page 2-3 
Card {identification ge b 


6} & 

Lege Page &-5 

“% Card Statistics Page 6-7 
Part Numbering Requirements For Sha Card Documents Page © 
Component Number System for SLT Assembiy Drawings Page G 
Manually Generated Numbering System rape LO 

® rinted Circuit Wiring Lines Page 1li-l2 
Lands Page 13 
Copper Anea Page 13 
Contact Spring - Quanvity Requirements Page 13 
Holes Fage léb 
Hole Patterns Page 15-17 
Spacing Page 18 
Restricted ArSas Pege 19-21 ° 
Step and Repeat Alignment Hole-Lands Puge 2e 


INTERNAL PLANES SeCtz2on 5 
Usage rege: 
Interral Plane Devail Page 1 
Stendard Volitace 2nd Ground Pade race 2 
BuSssing POCR 
14 Lead Flat Pack Voltage Ground Plane Pag At 
2 & 4 Socket Voltage Ground Plane Page 5-6 
Suvandard Ground P2anes Page 7 
Non- yoanGcard Prlencs cage 7 

Notes hace 'G 
Dies LOnsne: ReCulremencus For Planes Us.a2 eo” me ‘ 
Se eee ie ae) on = OO x < 


FANE TELS PRAMAS AEE Ve RE RT 


EERO NE jE ORT ORIAE FN 4 AT 2 EPCS Ne SOS Bk DE ae eRe ee ne Oe Ee reais Abt F Ce ALLE? 


PET ESE BAR wat woe? PUN, fT a aes 


TEs RE RL EE ge TNE 


‘q 
fe GS i os A / o 4 x . ‘! 
SL ee Ves ae Lhe to 7om hab Or & 
‘ , ear ra ‘ 5 
2 . : % rie ee eo he - x pr + ow) oak AAs * 4 / asl / io é a NS, A 
i Been ae f R Re sporsib ity Abate Popes 
ee eg App RANE ALLE UN REEVES EERE FMI RELG Si BEB NIL | GML LN RIE RITE SSN NN SERENE TAGE RRR ET SS TLE ase ee OR RR a TL TS ROR LC RS sil Mec AE ON EARORERORED ET CARR RET SS THER SR ela of TRE eo 


jx fanes Ln | section Fo]. 


Sub; pod ct 
TABLE OF NTENTS (CONT! ) 


Instructions LOY pasties Non-Standard Hole 
Pattern Planes 
Changes to Internal Planes 


| | 


WIRING RULES 
5 and 30 N. S. Card Wiring Rules 
7OO N. S. Card Wiring Rules 


DECOUPLING 
Scope 
Decoupling Notes 
Requirements 
welgnt Factors 
Special Decoupling Rules for 5 and 30 N.S. Cards 
Special Rules for 7OO N. S. Cards 


COMPONENT DRAWING REQUIREMENTS (TO BE ADDED LATER) 
CARD CLEARANCES | 
PROGRAM DEVICES (TO BE ADDED LATER) 


TUBULAR AXIAL LEADED COMPCNENTS 
Description 
Package 
Requirements 
Limits 
Relationships 
sequence Effect 
Hand Assembly 
Process Information 
Planning 


MODULE SLT 
Pescrivotion 

Package 
Requirements 
Limits 
Relationship 
Artworks 
sequence Effect 
Hand Assembly 
Process Information 
Planning 


R/C MODULES 
vescription 
Begs oe 
Requi:-ements 
Fass Wits 
Relationships 
Arswork | 
ee ee Eifect 


[2 oF 5 OF 5/16/66 
| 


RASS ITI el xamee 


Page 10 
Page ll 


Section 4 
Page l 
Page 2 


Section 5 
Page 1 
Page lL 
Fare 2 
Page e- 
Page 4 
Page 7 


Section 6 | ® 


section 7 


section 
Page 
Page 
Page 
Page 
Page 
Page 
Paze 
Page 
Page 


Section 8 
9 


WO CONF Ae 
i € t $ 
—~Jn 4> PO 


be 
OO 


section 10 @ 
Page 1 
Page 1-95 
Page 10 
Page 10 
Page ll 
Page 11 
Page 12 
Fage 13 | 
Pege 13-14 
Page 14 


section ll 
Page 
Page 
Page 
Page 
Page 
Page 
Page 


Ln AN G8 OG) POE FP? 
I 


_y © 
6 


REAR OE 


Ee eT ee eae ree SES EE TORT 
GENERAL ““TERRD GROUND! IND -RUL. LES SIDE! 2- | 


3 i 
SECTION i O foot Esuvject BSuttix, 
bao sr WEL RETEST MME SN COLNE EON ON Bas, en RN EE I AT ED NGE Ba ENA - . ' 5 


TABLE OF CONTENTS (CONT'D) 


Hand Assembly Page 6 
Process information Page 7 
Planning Paze 8 
TRANSISTORS (Including heat sinks) TO018-TO56 and TO75. 
TO-3 and TO-5 to be added later. | Section le 
POTENTIOMETERS - ROUND Section 13 
Description Page l 
Package Page 1 
Requirements Page 2 
Limits Page 2 
Relationshios Page 2 
& Artwork Page 2 
a Sequence Effect Page 3 
Hand Assembly Page 3 
Process Information Page 3 
Planning Page 3 
POTENTIOMETERS - .312 SQUARE section 13 
Description Page l 
Package Page l 
Requirements Page 1 
Limits Page 2 
Relationships Page 3 
Artworks Page 3 
Sequence Effect Page 3 
Hand Assembly Page 3 
Process Information Page 4 
lanning Page 4 
POTENTIOMETERS - .500 SQUARE Section 13 
Description Page l 
Package Page 1. 
& Requirements Page 1 
Limits. Pace 2 
Relationships Page 3 
Artworks Page 3 
: Sequence Effect Page 4-5 
@ Hand Assemblv Page 6 
Process Information Page 6 
Planning Page 6 
POTENTIOMETERS - RECTANGULAR Section 13 
Description Page 1 
Package Page 1 
Requirements Page l 
Limits Page 2 
Relationsnips Page 3 


RETREATS SE BL RR EEL RR ENE ESB ANSEL TR MEE NE NT RE Se ee ee IRL AB EH ELTA TUT IIE TE LITT OTT RTL LE LITE SIRES 
“e 


aie price a dacigae 
iDEP: e- 1047: (CARD GROUND RUL oat aS d 
‘ Ba Rs TARA TG TRS SEE eee 


P3 j a ea | GENERAL 

leo four Soi | SECTION 0 | 
Artwork | Page 3 2 
Sequence Effect | 3 " Page 3 a 
Hand Assembly © Page 4 
Process Infrormation © Page 4 
Planning | | Page 4 

CRYSTALS , | Section 14 
Description | i Page l 
Package | Page 1-2 

Requirements | : Page 3 
Limits 3 Page 3-5 
Relationships + Page 6 
Artworks - Page 7-8 
Sequence Effects : 7 Page 9 : 
Hand Assembly = Page 9 
Process Information or Page 9 @ 
Planning 3 oY: ; Page 9 | 

REED RELAYS | Section 15 

INTEGRATED CIRCUITS (FLAT PACS) TO BE ADDED LATER Section 16 ® 

DELAY LINES (TO BE ADDED LATER) _ Section 17 

NON-TUBULAR CAPACITORS (TO BE ADDED LATER) | Section 18° 

MISCELLANEOUS COMPONENTS (BUMPER SPACERS, FUSES AND | Gy 

LUGS, RESISTORS, JUMPERS, DIODES, TRANSFORMERS, ETC. ) 
(TO BE ADDED LATER) | Section 19 

TABLES (DECIMAL AND .025 GRIDS CORRELATION, RESULTING 
HYPOTHENUSH TABLE, X GRID DISTANCES, Y GRID DIS- Section 20 
TANCES) 

NOTE CODES-Future breakaway from section 1 (to be Section 21 

added later) 

TESTING REQUIREMENTS Section 22 @ 
Definitions Page 1 
In-Process Testing Page 2-3 
Final Assembly Testing Page 3-10 
Off-Line Test Equipment Page 10-15 & 
Circuit Design and Packaging Considerations Page 16-24 
Conclusion Page 24 


Nig 


Date 


’ , S CAL wee CN 
yoo © BJ 10/65 


gesax ) GROUNE wD WO_RULE =S §DEP EP 12- (2- 7047} 3 ~ 
ee ee supose piesa a sae’ | i 


GENERAL 


TABLE OF CONTENTS CONT'D) 


a SLT SCHEMATIC DRAWINGS | Section 23 
Drawing Forms _ | Page l 
Caren ory | | Pages i-2 
Component Drafting Requirements , Pages 2-8 

Unused Components | Page 

Line Symbols | Page 9 

Schematic Numbering Sequence 7 Pages 9-10 

Notes on Schematics Page ll 

Raw Card and Assembly Drawings Check Against the 

Schematic Pages 21-23 

5/16/66 5 of 5 
Date | Page 


ELMO PORTE 


; , epee seats nen eee ae nee Pane GROUND RU eG DEP [2-7047 ; ; 


ELTA SREP PNG OEE ETON EASED OCA: BI MMSE IS PE NGS LISTE TRON L LSI SEMEL RAC MOLE TIED TE NTS TEE | EE SE ERIN 


CARD LAYOUT GROUND RULES Boat pSvecct  bsulin 
. ’ aealt es yet er ! 
SECTION | 4 | 


et 
‘ 
PRESS TTI WN 


GENERAL COMPONENTS 


faa Ch mr Os 2a SL TO eT 


This section will include Information, Requirements, Planning, 
Note Codes, Justification and Terms that are general and specific 
to all SLT cards and/or components. | 


Justification Procedure - 


All standard SLT Card assemblies not including specials (Suffix 7) 

@ that require justification as described under (A&B) must have prior 
approval from Department 146, Endicott before the card will be 
processed for release. 


Procedure For "On Location" Manufacturing Pre-Analysis 5 


® The "On Location" Manufacturing Pre-Analysis Representative is 

| not responsible for giving menufacturing approval to card justi-~ 
fications. However, he is responsible for detaining any card 
which requires justification but for which justification approval 
hes not been obtained. These cards will be detained until approval 
is received as outlined under REQUIREMENTS. When approval is ob- 
tained and no other problems exist on the card, the card will be 
passed by the Pre-Analysis Representative. Endicott Manufacturing 
Pre-Analysis will inform the Pre-Analysis Representatives when 4 
decision by Endicott Manufacturing has been made on the card. the 
above is for cards being processed for initial release. 


Cards being processed on "EC" change which have previously been 
justified are handled differently than cards being released which 
require initial justification. If the "On Location" Manufacturing 

| Pre-~Analysis Representative has not been notiried by Endicott 

@ Manufacturing Pre-Analysis to pass the card on to ask for rejusti- 

fication, then he must notify Endicott Manufacturing Pre-Analysis 

of his receipt of the card. The Pre-Analysis Nepresentative must 
at the same time inform Endicott Pre-Analysis of any forecast 

@ changes or any change in the number of concitions that were pre- 
viously jusvified. In turn, Endicott Manufacturing Pre-Analysis 
Will inform him as to the action to be taken on the card. If a 
card requires re-justification, the procedure for the "On Location" 
Mamifacturing Pre-Analysis Revresentative will be the same as for a 
card being released for the first time that requires justification. 


Dept... 146 End. | 


onsibility 


| Appiicability 
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REQUIREMENTS ( CONTINUED) 


Pre-Pre-Analysis - 


Advance review of cards by Department 146 that have problems or 
may need justification will be answered by letter indicating the 
following: 


Approval, rej jection and or action that must be taken that would 
make the card acceptaple. The above is not a requirement for card 
release. 


Normal Pre-Analysis - 


Once approval has been given, it will have automatic approval on 
Subsequent changes only if the following items are met. 


ie Any card previously justified will include a copy of the 
previous letter for the new EC on that card, | 


oat An updated 5 year usage forecast by year is required. It 
may be hand written on the previous letter and is required @& 
to be signed and dated. It is un to the discrevion of the 
Endicott Manufacturing Pre-Analysis as to whether or nov the 
increase is sufficient to warrant justification. 


3. The cards must be rejustified if the number of conditions . te Ss 
that were previously justified have increased and or any new ae 
conditions have been added as described under (B). 


Re justification means a new letter. 


41, The requirements for requesting approval by a letter of justi- 
fication or re-justification are to include the following data 
and it is to be submitted to Messrs R. E. Canfield, and L. R. ae: 
Nemeth, Department 146, Endicott. | a 


4.1. A reproducible copy of the proposed rough assembly layout. © 
4,2 A 5 year forecast of card quantity by year. 
4.3 Signatures of Machine Project manager and a responsible 


Engineer. 
44 A agesecripticn of machine requirements justifying the on- 
ditions created on the card. All justification is the é 


vesponsibility of the affected machine group. 


Items 4.1-4.4 will be submittcd to the designated manufacturing 
representative located in Department 146 Endicott. If any comp- 
lications arise out of vuhe review or when approval is given, the 
ccntrolling card packaging group will be notified by lettei as 
stated in Pre-Pre-Analysis. 
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REQUIREMENTS (CONTINUED) 


Reasons for Justification - 


Justification is required for automated components which will 

be hand assembled as well-as those that are considered as being 
automated by the high speed eduipment and are not defined as | 
ground rule violations. For these components, the specific vio- 
lations of automation rules which must have a letter of jus- 
tification are as follows. 


SLT Circuit Modules Packaged in Physical Outline Codes - 7M906C- 
7TMQO06H - 7MOO05B - Other module physical outlines exist which, av 
this time, cannot be automated. Consideration of these outlines 
must be given with respect to the physical outlines and/or size 

@® of the adjacent components and with respect to the card layout as 

> to whether a problem exists. Also, the automatability of the 

adjacent component by itself, must be examined. If a problem exists 
and the adjacent component is normally automatable, a letter of 


justification is required. 


hixamples: 


Non-automated or automated module with an un-insulated or electrically 
floating case. 


ima———— s automated T0-13 or 
TO=-56 . 


© : _ 125 


- 


This condition requires a letter of justification because an in- 
Sulating spacer must be used which makes the autvomatabie trans- 

istor Hand assembled. If a Hand assembled module has an insulated 
can, then the spacer would not be needed and a letter of justification 
is not required. 


ae R/C Modules Packaged in Physical Cutline Codes 
ma 2A801G4-A4-C4-EA 

4A803D-A-B-C 
@ 6A805A-B-C-D 
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EQUI REMENT. ( CONTINUED) 
Although the ground rules defined eight of these outline codes as ga 
being non-automatable, this is true only AG this DOlnt An time. An 
extensive effort is being made to obtain all of these components in 
tne four automatable outlines. Hence, carc layout must reflect > 


this. Two or more R/Cs with any of the preceding outlines which are ? 
"brickwalled" as defined in the section on R/C modules must be 


JUS ULL Le... 
Transistors Packaged in Physical Outline Codes - 


16T56A-B-C | | | 

1T18A-A1-B-C | ee | | _ a: 

Although only physical outline codes 16T56A-B-C are defined as 

presently being automatable, Engineering Change Requests have been @ 
4ssued on the 1TISA-Al-B-C outlines to change them to a TO-56 

outline. In lieu of the processing of these Engineering Change 

Requests, all seven or these packages must be laid out Tor SU come o_Ons 

Any package with one of the above outlines which is not auvomavaole 

due to physical placement or due to an artwork violation, musv be @ 
justified. In addition, when any of these seven packages or 1T-~18P 

and 20T72B are mounted in .250 inch centers, additional manual 

assembly cost is incurred. Packages mounted in this manner must 


be justified. 


Tubular Axial Leaded Components 


Automation of these components is a must and any component meeting 
the requirements but is on the card 50 that it has to be hand 
assembled will require justification. | 


The following Diode physical outline codes must be considered as 
being automased on .500 or .625 mounting centers. 


1D07-C-C2-D a | | 
2D500A-B-C-D | eS © 

2D500A1-A2-B1-B2-B7 | 

6D514Al 

LODSA0A 7 

4ED29A 7 | | 7 

HED542 A | | | oe 


Tne component part drawings using the above outlines do not have 
minimum dimensions on them but Engineering Change Requests are being 
processed to update the part drawings. 


Any card using any of the above physical outline codes which are not 
automatable due to physical placement must be justified. 


Any automatable component which meets the Automation Insertion Chart, . 
except for the hole size and/or the mounting centers, must be jusvi- 4 
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HQUI RED LANES CONTINUED) 


Snuggling of two or more automated components or one automated 
component that has to be hand assembled must be justified. 


Upper Tore: Of Senko. Cards. = 


Present high speed automatic equipment can insert components on a 
025" increments on the 5 standard SLT card sizes up to and includ- 
ing Y grid 123. An effort is being made to extend the range of the 
automation equipment up to and including Y grid 183. Card layout 
above Y grid 123 must reflect the component ground rules for auto- 
matic assembly. The cGeviations requiring justification are as de- 
fined under item B and apply to the upper third of 3-Hi 12 cards. 


This write-up describes (all B items) the conditions which require 
justification at this time. Certainly, other situations will come 
to the light in the future that will also require justification. 
These conditions must be handled as they arise, and this write-up 
Will be modified to reflect them. When in doubt as to whether a 
card requires justification or not, contact Messrs. R. E. Canfield 
or L. R, Nemeth, Dept. 146, Endicott. 


INFORMATION 


The following components are controlled by Dept. 287, Poughkeepsie, 
Plant 16. Engineering Change Requests shoul.d be submitted to the 
Department manager who will in turn log them in and route them to 
the responsible Applications Engineer for action. 


SLT Modules - -R/C Modules - IC Modules 
Pulse Transformers Transistors Crystals 
Tantalum Capacitors Delay Lines Diodes 


The majority of all other electrical components are controlled 
by Dept. 382, Endicott. 


Inductors 7 Potentiometers 
Capacitors Fuses ° 
Resistors 


Dept. 561, Burlington controls reed rolay assemblies. 


Dept. 146, Endicott, generally controls SLT mechanical and 
hardware items on cards, 


PLANNING 


Those components that are in the present SLT Card Bulletin 
Ground Kules through Be3 are still in effect unless superceded 
by this Engineering Practice update. Those items that are nov 
in this update will be published as soon as they are written. 


Card layout and manufacturing trade-off data will become 
availaole soon and wiil be in tails section. ‘This eae Witt 
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santmnneecicn eve tenses speinss sweated: 
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aid the machine and layout people in deciding whether components 
Will be hand assembled or go to a random hole pattern, etc. 
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TERMS 


FLAG - Component lead that is bent 30° - oe on the solder side of 
, the card. 


CLINCH - Component lead that is bent 900° 0 ic alg solder side of the 
card and flat to a large land. 


&@ PINCHED - Component lead that has been deformed to form a projection 
larger than the lead diameter. 


PREPPING - Component leads that are cut, formed and made ready for 
insertion on the card assembly. 


LEAD CIRCLE - Component leads that have the relationship of being on 
| the same diameter circle or radius . 


MOLDED - Components that are processed to a finished part by transfer 
and/or injection molding. 


SHELL MOLDED - Components that are assembled in a casethat has been 
previously molded. 


CAST OR POTTED - The filling of an assembled shell-molded component. 


ELECTRICALLY FLOATING - A metal can or case that is not insulated and 
not connected to the device it covers. 


STANDOFF - A projection on the component body or lead that mav or may 
@ not be insulated 2nd elevates the component from the card 
surface in order to cool the component, clean 1tlux from the 
card and to allow soldering o1 the component leads, 


SEATING PLANE - Is that area where component - standoffs are in contact 
@ with the card surface. 


AUTOMATIC - SLT high speed component insertion equipment that is capable 
of insertion on a .025 grid increment and is computer con- 
vrolled,. 


SEMI~AUTOMATIC - Equipment that is manually positioned and cycled which 
can aad insert components on X-¥ grids ending in 3 
and 


TRADE OFFS —- Those decisions made from known Gata that influence card 
a cl and card ee 


© BRICAWALLED - Two ox more R/C mecuee packages that have any part of 
Their lengths side by side and have their centers less 
than «200". 
StI —) Dept. 2 
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TERM ( CONTINUED) 
WET PROCESS - Initial part of raw card manufacturing process which 


includes the use of many chemicals, plating and cleaning 
solutions. 


NON-WETTABLE - (Do not subject to liquids) - Components which by them- 
selves or due to the method of assembly cannot be pro- 
cessed in the Automatic Solder and Cleaning Machine. 
Within this machine comoonents would be subjected to 
FLUX, HEAT, SOLDER, CLEANING SOLUTION AND ULTRA-SONIC 
VIBRATION, Component configuration and mounting must 
allow complete flux removal. Also components must not 
exceed 450 in height or diameter. 


WETTABLE - Components which by themselves and due to the method of 
assembly can be processed in the Automatic Solder and 
Cleaning Machine. 


BSOLESCENT - This applies to note codes that cannot be used on any 
new card releases. Any presently released card using 
these notes must be update when processed on change. 


ARD GUIDES - An insulated mechanical part that is retained to the card 
assembly which will stiffen the card, guide the card for 
seating, and retain the card assembly during vibration. 


UIDE POST - A flat metal post that is mounted on the plastic board 
stiffner on which the card guides ere inserted. 


Appticability 
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Engineering Practice 


NOTE CODES 


The note code structure is being closely examined to; 


a. Elimination of manufacturing process information which can 
vary and makes the presently release cards wrong. 

b. Elimination of many combinational note codes. 

Cc. Flimination of the use of variable field note codes. 

a. More definition on the application and meaning of note codes. 


Most of the changes planned for note codes cannot be used until 
CCDA and manufacturing program changes have been made. Component 
Library will also be affected. 


When no note code exists for a non automatable component on a card 
assembly on the assembly drawing in the note code field, or in the 
component library, the component will be mounted on the card dur- 
ing the Manual Insertion Operation before Flow Solder and Clean. 
Also, the component will be mounted without spacers or any ovher 
hardware in the manner in which the assemblers interprets the 
assembly drawing using as a guide his assembly experience and all 
applicable Manufacturing Process Standards. Any note code for 

a component on a card assembly that exists only in the component 
library is readily accessible only to the computer which must 
reflect this note code on the Manufacturing Positioning for that 
card assembly. The need and or the note code is determined by 
Departinent 146, Endicott. 


HD - "Hand Assemble Before Liquid Process'~ 


This note code is OBSOLESCENT., (This note code is not to be used 
on any component. Any card which uses HD note codes being p™o- 
cessed on an Engineering Change must have all HD nove codes we- 
moved. Cards with HD.on the assembly drawing are accepvable until 
changed. ) 


HR - "Component Incompatible with Manufacturing Process" - 


(This is a new note code. 4 is used to specify a normally auto- 
mated component which must be hand assembled for a reason whicn 

cannot be detected by the manufacturing ccmputer programs. At vhis 
time this note code must be placed on any automated tubuler axial 
leaded component which meets the automated insertion cnart (Section 
9) except for Hole size.) 


NB - "Assemble with P/N 476744 Spacer. Do not subject to any 
fquiay) ee 


Liquid, 


(Required for son-wettavle round potentiometers packaged with TO-5 
Lead configuvation, Example - Potentiometer 483114. 


Wept. L490 End. (12/31/590-'12 
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CODES (CONTINUED) 


This note has not changed and will appear on the component and note 
field on the Assembly Drawing.) 


| | 
FH ~ "Due to Component Height of .370 to .460, This card must be 
We tect kt tee ae Wee Pe en eg ee ee en ee ee ee ee bene ee aes oes .- 3 YY 
removed prior to removal of card adjacent to component side.'- 


(Required when any component height is between .370-and .460. This 
note has not changed but will appear only in the note code field © 
on the assembly drawing. New card releases and changes will not 
reflect the note code on the component view. As a result of this 
note a .250 black mark is put on the left card edge to identify the 
card to the machine group and the customer engineer.) 


Fr - "Due to Component Height of .370 to .460 this card must be 
removed prior to removal of card adjacent to component size. ‘Tech 
lab evaluation incomplete. Part subject to withdrawal. Additional 
ee Sete Ce Rp Spl e a Gakty We Renee Pw SC ayy Gp we eee ee ae a oe ee ee eg GE es Sey eT TE LO SE Seas Le Tee ie ET eT og ge a RO ee eee 


usage to be avoided, 


This note is onsolescent and replaced by FH and FA. (New rejieases 
and changes will not reflect this note on the assembly drawing. 
Those present assembly drawings with this nove are still valid. A 


black mark on the left card edge is still required when it is used.) 


FV - "Assemble with P/N 811399 (TO-5) spacer. Due to Component 
O ‘moved prior to remo 


Yeisen Of «3/70. to. . ; this card must be removed prior to removal 
of card adjacent to component side. 


(Required when using transistor type 028 or physical outline 6T11A 
for example. This rote code will appear on the component and in 
the note field on the card assembly drawing. <A black mark on the 
left card edge is still required.) 


FB - "Card requires 1.250 spacing on front side." 


(This ncte code is required when any cumponent height is over .460", 
“This note code has not changed but it will appear only in the note 
code field on the assembly drawing and not on any specific component. 


New releases and changes will not reflect the note code on the com- 


ponent view. When the FB note coce is applied to a card, the compon- 
ent (s) which is over .460" in height mist have an NA (o1 other non- 


wettable note code) assigned to it in the component liorary or must 
have an NA (or other non-wettable note code) applied to it on the 
assembly drawing and note code field. In addivion, Card Clearence 
Section 7 must be met.) . 


NA - "Part must not be subjected to anv liquid" 


(Tais note code is OBSOLESCENT for most card assemblies and is usually 


only for component library use. Witn one exception, this note code 


will not appear on the component on the assembly drawing nor its nove 
code field. However, the NA note code, with the present CCDA programs, 


Will automatically print out on the assembly drawing when the note 


code exists on the component library. Until CCDA prorvam changes are 


* 


a 
a 
fu 


made and implemented to suppress printing on the assembly drawing, cards 
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fare Pate 
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will be accepted for release and change processing which contain 
NA printed out on the assembly drawing. 


The one exception to the above wule is the case where a component 
for which no NA note code exists on the component library is 
mounted such that is extends more than 460 above the card sur- 
face. This component must have an NA note code on it on the 
assembly drawing and in the note code field. Also, an FB note 
code must be put in the note code field on this assembly drawing. 
For further classification of ncon-wettable components, contact 
Dept. 146, Endicott.) 


NC - ‘Part must not be subjected to ultrasonic frequency of 


35- t5KC., 


, (This note code is OBSOLESCENT for card assemblies and is for 
& component library use only. This note code will not appear on the 
component on the assembly drawing nor its note code field. However, 
the NC note code, with the present CCDA programs, will automatically 
print out on the assembly drawing when the note code exists on the 
component library. Until CCDA program changes are made and im- 
plemented to suppress printing on the assembly drawing, cards will 
be accepted for release and change processing which contain NC 
printed out on the assembly drawing.) 


HA - "Assemble with P/N 811157 (70-18) Spacer." 


This note codec, with one exception, is required on all TO-18's 
and TO-56's packages on the assembly drawing and in the note code 
field. Only those TO-18's and TO-56's which must carry an HS 
note code are exenpt from this rule.) 


HS - "Assemble with P/N 815192 insulating spacer." 


(This note code is required on all TO-18's and TO-56's which 
are mounted .125" adjacent lead to an SLT Circuit Module. 
This note code for these transistors must appear on the component 
@ on the assembly drawing and in the note code field. The P/N 
815192 (TO-18) spacer is a newly released spacer that wiil ensure 
that the transistor and SLT Module involved will be mounted with 
a minimum of .008" clearance. The use of this spacer in this sit- 
uation is an engineering requirement. All presently released 
ecard assemblies using an AZ note code on these vransisvors must 
have the AZ replaced by the HS when the cards are processed on a 
change.) 


FK - "Mount heat sink using SI grease (r/N 483151) on the trans- 


LSUtOr Can. ob Prcase Tse De applisd atver Jidquid process...” 


This note code is required on press-fit heat sinks mountea with 
ilicon grease during the manual assembiy of non-wettabdies Operation. 
The note code must be on the heat sinks on the assembly draving 
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and in the nove code Tield, This note..code must: not be applied vo 
gear type heat sinks (P/N 492434 or P/N 492435) mounted on TO-5 
CransisStor. Particular eppli cations of this Noce code are given 
in the sections containing specific information on the various 


packages and heat sinks.) 


FJ - "Mount heat sink with flared fins. up and flush with top of 


transistor can.” This is not OBSULESCENT. 


(The use of this note code is no longer required. All presently 


released card assemblies using an FG note code nust have the FJ 


note code removed when the cards are processed on a change. ‘This 
will be taken care of in the Manufacturing Process Standards.) 
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= Engineering Practice RAW CARD REQUIREMENTS : 


CARD SIZE 


Two methods of describing card size will be shown. Both systems 
are derived from multiples of the basic or smallest SLT standard 
card configuration. The method on the left is the preferred 


© | method and will replace the old method equivalent on the right. : 
Method #1 Method #2 | 
Preferred _ Old 
©@ | | 1-6 1-HI 6 | 
2-12 | 1-HI 12 ee | 
1-12 2-HI 6 | 
2-24 | 2-HI 12 
2-36 3-HI 12 | 
3-36 2-HI 18 INFORMATION 
4-48 2-HI ONLY 


The preferred Method #1 is translated by the following: 


The first numeric indicates the number of socket 
positions. The numerics following the hyphen indicate 
the total number of SLT modules that can be used 

on cards with a standard internal plane. 


The old Method #2 is translated by the following: 


The card height (HI) is indicated by the first 
numeric. The total number of SLT modules that 
can be used on cards with a standard internal 
plane can be derived by multiplying the first 

® numeric by the numeric following the height (HI). 


Basic SLT Card Size 
1-6 
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CARD STATISTICS 


The illustrations entitled "Card Dimensions" show the following 
information for card sizes. 1-6, 2-12, 1-12, 2-24, 2-36. The 

module placements on the following views are for standard place- 

ment using a standard internal plane. | , 


1. Dimensions - See Engineering Specification 890911. 

2. Grid Numbering System | , 
3. Orientation of Sides : 

4. Standard Hole Pattern Position @ 
5. Preferred Module Positions 
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STANDARD CARD AVAILABILITY 


The cards listed on a preceding page (under CARD SIZE) are the 
only ones available as standard cards in the program. Any 
other cards sizes must be considered as "Special" (See Suffix 
7 "Special Cards"). The 3-36 and 4-48 cards are shown for 
information only. These latter 2 sizes are not available from 
computer generation. | 


@ = woven carp AVAILABILITY 
Ordering - 


@ Raw card material for engineering model cards is available by 
ordering part numbers shown in the model cards availability 

table. Additional operations to be performed in the local | 

model shop for the completion of raw cards are described below. 


Card Panel With An Internal Plane and No Holes - 


The internal plane without holes has a laminated internal plane 
copper clad on both sides. Operations required for completion ~ 
of raw cards would be drill. plate (for via‘holes), resist, etch, 
mill into cards, contacts, housing, and protective coat if 


required. 


Card Panel Without Holes or Internal Plane - 


An epoxy panel copper clad on both sides without internal 
plane is available as P/N 9799250. This panel requires the 
Same operations as described above for completion of raw cards. 


Internal Plane Card Panel With Holes - 


This panel with standard holes has a laminated internal plane 
with "J" holes drilled at all X and Y grids ending in 3 or 8 
with holes plated through. Operations required for completion 
of these raw cards would be resist, etch, mill into cards, 
contacts, housing, and protective coat if required. 


Wire-It-Yourself Cards - 


Wire-it-yourself cards have "J" holes with lands at all standard 
grids. Cards are etched with contacts and housing assembled. 
Printed lines are run from each tab to a land on Y23 or Y¥28. To 
complete the card discrete wires are connected between lands by 
lap soldering to the land. Refer to Engineering Specification 
890926 for discrete wire connections. 
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Etch-It-Yourself Cards - 


Etch-it-yourself cards are in card form both with and without 
internal plane. They are supplied with standard holes drilled 
and plated through and tin-lead plating on holes, lands, and 
ALPHA 38 flux already on tabs. Operations required for 
completion of these raw cards would be resist to wiring only, 
etch, contacts, nousing, and protective coat if required. © 
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g requirements are dependent on the type of card 


Refer to the following chart. 
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RAW CARD REQUIREMENTS 


HOLE PATTERNS 


Hole Patterns are classified into one of three categories. These 
categories are random-standard, random, and standard. The defini- 
tion and example for each of these categories is as follows: 


Standard Hole Patter 


A standard hole pattern consists of only “‘J" holes located on all 
@ X and Y grids ending in the digits 3 or 8. | 


The definition above means that the. "J" holes must be drilled in 
all of the standard locations. If one hole is omitted, this hole 
pattern will become random-standard. 


_ - Available standard hole patterns are as follows: 


CARD HOLE 
SIZE PATTERN | 


ooo°o0o0o0o07njconan0o0d 
[a6. «07 f102 oa aG: EXAMPLE: All Holes 
2-12 - 811193 Are Drilled On Grids 
1-12 - 811370 9000000900009 |- Ending In The Digits 
2-24 - 811371 o00000000000 f 3 or 8. | 
2-36 - 811229 ooooo0o0o0o0e0co°o 

0000000 000C0 
0O0000 0000000 
O OO © O0O0O00 


O 0000 
A random-standard hole pattern which has drilled holes on X and ¥Y 


grids ending in 3 or 8, but not all hole locations on X and Y grids 
ending in 3 or 8 are drilled. | 


moana eam eet ame 


Random-Standard 


On the standard hole patterns, lines running through any Grid location 
where both X and Y grids end in either 3 or 8 (Standard hole position), 
a hole and land must be provided and is considered a functional hole. 


All holes related to land-pads used for flat pac mounting are to be 
considered functional whether or not they are required for electrical 
completion of the circuit. 


Cards should use the standard .125 hole position whenever possible. 
lowever, due to the component lead mounting or some other design 
consideration, a random hole pattern may be used. 


Random - Standard (cont'd) 


Example: All holes shown 
are on grids ending in the 
digit 3 or 8 but some holes 
are not drilled. 


Random Hole Pattern 


RAW CARD 


rs OO 


A random hole pattern consisting of not all 


holes not all located on X and ¥ gri 


be centered on the basic SLT grid pattern of 
limits of the random hole pattern are shown in the illustrati 
"Card Restricted Areas" and the following illustration. 


Example: Hole location 
grids ending in the digit 
3 or 8. 


REQUI REMEN'& 


Or 


O OO ©:°O 0°85 


eee 


) 


"J" sige function holes and/or 
All holes must 
The outer hole 
on entitled “~@ 


7000000000 


OV0OQOGCV V0 D0 


Fo OOo OOO 0: OO 


mT oo0000000 


ee OO00'-O 0-0 Oe 


Tm jJV000 0000 00 


i 2p (Or O20-O 0: OO Ore 


J) OOO 0:0: O OO" 


oo0o0o0co000 0 


1 OMe: OO YO. © 10:0 


ob Sey Oe OO: "Os (OO? On 


©. “OO SO ue 


ds ending in 3 or 8. 
.025 inches. 


OOO. (0:0: © 70" ©. 


m1 0000000 00 


| OOO O-0°O O22 0 
tT jyoo0000 00 00 


P=) Ol-O:.O O-0"'0-0--O°0 


| 


m—~yToo0ocsooag 0 0°89 


RAW CARD REQUIREMENTS 


Random Hole Pattern (continued) 


Example: All holes are "J" and on OO OO 

' grids ending in the digit 3 or 8, OOOO OOS OS 
except for at least one hole which Ovr0000000 9000 

is not a "J" hole. ocooooaoqaoo0o0d°0o 

| O <0. 0°60 0:0 6 0 0 6:0 
@ Ovevsvo0oo0d00q000 000 
000000000000 

O-O:O.60.6 0 0-6 0 0 OO 

; OOo000 00 00000 

ng LETEETELEEHL LE 


Example: All holes are on grids OVOOVOVO000 90 
ending in the digit 3 or 8 but O0:0-0 00000090 
all of the holes are of a size OOO OCOOO0 0 D0 
larger or smaller than a "J" hole. OOOOCOCOOOOOD0 

OVO0O00O00000000 


OOOO000OO000900 
OQO00000000 00 
OVODODODOVONOO0900O 


oy 
$ 
! 
! 
t 


OK OJ 


Example: All holes shown are of 
various sizes and may or may not 
b Lgi | 
e on grids ending in the digit 54 Ok 
3 or 8. 


OL 
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PRINTED CIRCUIT WIRING LINES: 


Available line widths- 


Saree, Ha In A -” 
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Use ‘ 


re: 


Width Direct Resist | eee ere 
031 Normal line placement ee 
: centered between .025 grid 
. Special use for 45° lines 
‘ between J or K lands on the 
. standard hole pattern —- see 
7 CCDA wiring input rules. 
.013 Normal line placement 
on a .025 grid. 
u 


Special line placement 
centered between .025 grid. 


eee «ARNE BA CT EE COOLED CIT, 


wes te rere annemenet tena tint = Roan. ammserenn Rat + % amb arenmeiemer 80° A ee CE ee EE ta ee 


*WIDTH Actual line widths are determined by the manufacturing 
process and meet the requirements stated in Engineering Specification 
890911. Standard card line widths are .010 and .028 (Direct RES 1S trmy 


er 
ae 


If density requires it, a voltage or ground line may run through 

a row of unused standard hole positions. Signal lines should not — 
run through an excessive number of these unused standard hole 
positions. | | ® 


The Conductor width connecting to a card tab must not exceed .035 


inches for a minimum linear distance of .060 inches. Refer to 
the following illustration. 
060 @ 


~035 


The current carrying capacity of lines is included in Engineering 
Specification 811800. 


RAW CARD REQUIREMENTS 


LINE PLACEMENT CHAR 


.025 GRID 
REF 


.O105 MIN. 
2 PLACES 


,010 
- 2 PLACES 
(B: LINE) 
| .028 (A LINE) 
(J) (K) ee | ie 
,O40 or 204 = ee tr ! aes eo 
DRILLED HOLE SIZE .,» LAN ie 
4 PLACES OL {i | 
| | J O14 
,01C v | 


(C LINE) 


084 LAND 


.062 DRILLED 2 PLACKS 


HOLE SIGE 
°2 PLACES 
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HOLES AND LANDS | 
Hole and land sizes available for cards are s.10WN in the foliowing 
table. No hole sizes other than those shown may be used without 
prior concurrence from Dept. 146, Endicvott. 


The plated hole size 1'ms+g for standard card panels processed 
through the direct resist process are 0.062". Any panels having 
holes (requiring plating) less than .026" in diameter will be coded 
"Special". They will require special off-line procecsing at 
additional cost (they require tin-lead as on etch resist). 


“IPlated Hole Serew Size | 
pe ei cs | Land Size 
| Diameter ilearanc? _! ane 
028+ ,002 | : 


eaters 


Ffole Dia fuocation | 
Tolerance Drill Dia. 


"O4B+.001 dia. | 

_j.066 + .001 dia. 
050 + .001 sa. | 
}.066 + 


s001. “dias. 


,066 + .001.dia. 


1.085 + .OO1 dia. 


.103 + .OO1 sq. 7 


* Restricted to flat pack card only. 
kk Restricted to cards with program pins. 


NOTES: - | 
1. Holes can be drilled on 0.025 grids only. 
2. Hole diameters in excess of 0.062 are generally used for 


clearance holes. | 
3. For specific input requirements for square lands, see CCDA Tnput 


Ground Rules, Suffix 4. 


Hole Size Requirement 


Component lead hole sizes are to be determined by the component lead 
diameters used. Refer to Ground Rules for specific components. 


All via holes must be J size unless all holes on the card are L holes, 
' then via holes can be L holes. | 


@iatea Hole Tolerances 


The plated hole diameter will be .004 less than the stated drill 
diameter and will have a plating tolerance of +.002 -.002 for drill 
ee meee than .062. | . 


Land to Hole Tolerances 


~ 


Land diameters must be .015" minimum above the maximum drill diameter 
for plated through holes. Large lands may be produced for special 
holes. See the input requirements for CCDA. 


Plated Hole, Land Requirement 


A Land on both the front and back surface must be specified on the 
card for each plated through hole. | 


Note Codes for Holes 


Those holes that are required for clearance with no lands and no 
plating must be covered by note ccde BB on the raw card drawing 
@« manual hole drawing. 


BA - used for holes other than J, K, L, M, W or board holes that require 
plating (drill before plating). 


B - used for holes that are to be free of plating (drill after plating) 
with no lands. : | 


AJ - the normal manufacturing process may or may not fill all plated 
holes with solder, therefore, if a plated hole is required to be free 
of solder for a design consideration, Note Code AJ must be specified. 
This note may be required if external assembly after initial manufacture 
is required. | E | | | | 
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RAW CARD REQUIREMENTS 


SPACING 
Input 


The following chart lists the minimum allowable spacing between 
conductors, conductors and land, and between lands. Special 
requirements are noted in other sections of the ground rules and 
these supercede the values listed herein. If a card requires 
spacing not covered in the ground rules, contact the local ground®@ 
rule representative for deviation approval. | ; 


Spacing between land centers: 


hod 


Between .048 round lands -100 inch | ®@ 
Between .066 round lands : -L00 inch 
Between .085 round lands ~125 inch 
Between .066 and .085 round lands ~125 inch 
Between .103 square lands -150 inch 
Between .153 square lands ~-200 inch 
Between .203 square lands -250 inch 
Between .253 square lands .300 inch 
Between .303 square lands | ~350 inch 


= 


Between line edge and hole edges without lands - 020 inch 


Between all line edges and line edge to land edge .0105 inch 
Between drill hole edges .044 inch. 
Finished Card | @ 


The spacing requirements for finished cards are defined in 
Engineering Specification 890911. 


COPPER AREA: 


The difference in area of copper on the front side of the card 
with respect to the back must not exceed 15%. Differentials of 
less than 5% should be maintained if possible. 


RESTRICTED AREAS: 


® . 60 


RAW CARD REQUIREMENTS en i 3 
PA SECTION ct ett ad 


The restricted areas are the areas reserved on cards for manufacturing 
requirements. Lands, holes, circuit lines, and components are not 
permitted in these areas, except as noted in the "Card Restricted Areas" 
illustrations. 


The width of this restricted area is .040" along the top and bottom, and 
047" on the left side of the card. An additional restricted area for 
components is .025" and lies between Y-19 and Y-20. Lands may not extend 
into the tab area of the card beyond .010" to the right of Grid Y-22. 
(.015" to the left of Grid Y-21). Therefore, .085 lands (L Holes) must 
not be located on or toward the right of Y23. Also there are special 
restricted areas at the card notch areas. 


; OUTERMOST STANDARD 
HOLE POSITIONS 


¢ 


LEFT 


PSIRISSANANSASANSSSASNASAS SSA 
@———_J OR K HOLE - Yl24—-——-® 


@ ——————— L_ HOLE - Yl2z3-———— ® 


. NOTE: 
"J" HOLES FOR VIA USE 


. 
N 
. 
: 
. ONLY ARE PERMITTED ON 
; 
‘ 
; 
. 
: 


THE FOLLOWING GRIDS: 
LHi cards Y22 and Y64 
2Hi cards Y22 and Y124 — 


"aT" and "K" via holes © 
only are permitted in 
the following locations: 
X22 - X79 between 

Y¥33 and Y52. 


| 
eae 
iL 


ah, 
/ 
, 
07 
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OF 


X JORK HOLE - Y64 
% © L HOLE - Y63 \ 
| LINES AND LANDS 
ee Y52 e N MAY EXTEND INTO 
N&| | “< THIS AREA, 
COMPONENT LEADS 
N2e a2 @ N ARE NOT PERMITTED 
1=D : 
Ne N 
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RAW CARD REQUIREMENTS F SECTION 2 feat Bouvet Boot 


Restricted Area Around Bottom 
Ton and Left Card Edge 


a O47 
: ALLE 
Restricted Area mO ‘err 
& No lines, lands, .063 
components, or | Outermost Standard 
doles Allowed 040_,] 085 Hole Position 
& X23=78-148 


Restricted Area at 
Inside Notches 
: Standard Hole Location 


8 
Xt oy Nearest Inside Notch 
¥23 . 


Y18 


Component Restricted 
Area 


@ Component 
estricted Area TYP | 
Line and Land . 
Restricted Area 


Restricted Area At Outside Notch 
X78 -148 


Outermost Standard 
Hole Position 


Component Restricted. ¥ 


Area 


Restricted Area 


. ae 
Y2 3 cee, ee ln No lines, lands, 
or components 
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STREP AND REPEAT ALIGNMENT HOLE-LANDS: 


To facilitate alignment of artwork registration during the step 
and repeat process the following J or K holes and lands must be 
on the raw card artworks whether or not they are used for compo- 
nent mounting or via holes. | 


One-socket cards 


1-6 and 1-12 ) : Hole lands at X23-Y23 
X78-Y23 


Two-socket cards 


2-12 and 2-24 Hole lands at X23-Y23 
7 X78-Y23 
X148-Y23 


2-36 : Hole lands at X23-Y23 
| | 7 X78-Y23 

X148-Y23 

~X¥23-Y183 

X148-Y183 


Three-socket cards 


(3-36 Hole lands at X23-Y23 
X148-Y23 
X218-Y23 
X23-Y123 
X218-Y123 


Four-socket cards 


4-48 | | Hole lands at X23-Y23 
| X148-Y23 


X288-Y23 
X23-Y123 
X288-Y123 


CONTACT SPRINGS-QUANTITY REQUIREMENTS : 


All contacts are required for all card sizes. 


¢ 
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RAW CARD REQUIREMENTS 


CARD IDENTIFICATION 


Identification that appears on the card surface will be on the printed 
circuit artwork and will be etched into the surface. Lettering height 
shall be 0.035 inch minimum. 


Location of part number identification varies according to date of 
manufacture. Grid coordinates shown below are approximate locations 
or manual artwork, use 140 template #3 pen. 


The following figures illustrate the positions for finished card 
identification. | 


La 


X¥152 - 1,2, and 3 HI 12_ 
X 82 - 1 and 2 HI6 


BOTTOM 


GRID LOCATIONS 
BACK 


1HI, 2HI, 3HI SOLDER SIDE 
CARD CARD CARD . 
Y46 106 166 


BOTTOM 


FRONT 
COMP. SIDE : Y42 42 42 


Y32..—- 32 32 


LEGEND 

A. Not Customer Shippable 

B. .370 High Components 

C. Initial Identification For Line or Field Return. (Owego). 
D. Raw Card Part Number 


E. Suppliers Code | 
Designates Plant that Manufactured Card 


LEGEND (CONTINUED) 


V. 


W. 


Engineering Change Level consists of alphabetic or numeric character. 
Off Spec. Components 
Unqualified Modules (Orange Mark) 


Identification mark used by IBM, WIC to identify SLT cards that have 
Limited Product Test support and may be subject to replacement. 


Identification of cards having used components. 
Line and Field return Endicott receiving. 


a 


L. Qualification Code 


2. Last 5 digits of Assembly No. 


3. Assembly E.C. Level 
1 alphabetic or numeric character 


4, Year, 1 Digit 


5. Production Assembly Date, 3 Digits - 
(Date Card ASM completed) 


6. supeiders Code 
Designates plant performing card assembly. 


Original Assembly Identification for ETN on MST. 

1. Year Code | @ 
2. Production Assembly Date 

3. Supplier Code | © 
Tested Card Identification 


Mark appears at corner for all card sizes, except those suconerseainy 
marked, then it will appear as 1 High (6 Pack) level only. 


Line or Field Return Test Mark 

1. Shop Date Code (Date Raw Card Asm. completed) 

2 Alphabetic Character for Plant of Contact & Housing Assembly 
3. Qualification Level of Raw Card 


Assembly Number : 
Untested Card and System Functioned Card for Field Stock. 


3 CARD LAYOUT GROUND RULES a 
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& ic Engineering Practice INTERNAL PLANE 


b 
USAGE 
Functional operation and/or packaging density may require that 
OH4 and 3Hi cards contain an internal plane. 


The internal planes must be wired to the appropriate card tabs 
which are located adjacent to the planes access points. These 
lines mist be as short as possible. 


TNTERNAL PLANE DETAIL 


The following illustration shows a detailed section of the stan- 
dard voltage ground plane. Hole sizes permitted apply to all 
standard voltage ground and ground planes. 


X23 ie X33. X38 


Numbers 1-12 indicate module pins in preferred location. 


J, K or L holes permitted in large circles. 


Jor K holes only in small circles. 


J, K, of L holes permitted in open ground oreos except 
on Y23; use J or K only. * 


Plated Hole ———""""—~___ 5 
mes, 


«#—— Copper on Card Surface == 


oma «a————— Internal Plane ——= - 
al w——————_ Lominote ooo 
lr 
@ 1 j——— Void Area in Internal Plane 
on One Side of Piated Hole 


Only 


Void Area in Internal Ploiie 
Completely Around Plated 
Hole | 


Applicability 
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PLANE 


Pier A L 


BUSOLNG 


Tee eal Bussing between voltage planes is required On oe BO. 


Msing the stendard Volvage Ground planes. _ 


‘Shows the 7 eecommended d bussing requirements 
He same on CHi 6 except for the a ecec one a 
Bussing requirement for 3-Es 


Bussing Bussing should be 


between top and Dott com of the card. 
12 cards have not teen defined. 


However, 


aoe 
|__SECTION 


IDEP | 


aSebject 


Fine t 


wae) 


£ 


y 


it is recommended 


the rules for 2-ti12 cards be used as a guide. 


“MODULE ROW 2 


(2- 7047 


OLLOV. wip eles Bi figure 2 
“78 t 


oe Nita Si 


ie 

3 

oy s 

“ *s 

4 s 

eer i 

« Su {fix * 


thet 


lines do not have to 
figure but must be in t 


coe same module row. 


000000 0 
dak _O 1003010 0 
a3 6 @ 0 ole . 
® +6 9900 “ 
mee a 
0 000°:0 0 


ALTERNATE BUSSING PATH 


mee 
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(See following figure) 
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SHOGLG Lavyouc. restric ri ons: Yequire Tenovak Of 
ing alternates can be used: 


bussing, the follow- 


a. On @Hi 12 cards the interconnections between the top and @ 
bottom of the card (Notes 1 and 2) may be left out. 

b. All buss lines in module row four on 2Hi cards may be omitted 
with the Circuit Designers approval. : 


If a standard voltage is not being used, each of the voltage plane 
segments should be tied to ground. It is not necessary to tie a 
seginent more than once. 
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‘This plane contains ground and +6 volts. The plane must be wired 

to the appropriate card tabs which are located adjacent to the 

planes access points. These lines must be as short as possible. @ 
Bussine 2S Not reduived. 
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3 & 4 SOCKET VOLTAGE GROUND PLANE 


Voltage ground planes for the 3 & 4 socket cards are not released. 
The plane shown in the following illustration is similar to the | 
Standard voltage ground planes released for one and two socket 
cards. ‘This plane contains 1 voltage and ground and is designed 
to accept SLD modules. Connections to access points are the same 
as for the standard voltage ground planes. 
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| @ STANDARD GROUND PLANES 


Standard ground planes are available for 2 Hi 6, 2 Hi 12, and 3 Hi 
12. Bussing is not required for these cards. These planes will 
accept J, K, and L holes in all standard hole positions. The gr- 
cund connections are available in the same locations as on Stand- 
ard voltage ground planes. The following internal ground planes 
are available. 


2-Hi 6 - 811813 
2-Hi 12 - 811814 
3-Hi 12 - 811697 


: 


NON-STANDARD PLANES 


Non-Standard planes may be permitted when a card can be layed out 
@ in no other way. All cards requiring these planes must be re- 
viewed by Department 146, Endicott before release. 


Each plane must show the following basic information: 


Bull's eye location 


: (see instructions for dimensioning on .125 grids pattern 
'@ see instructions for dimensioning off .125 grids pattern) 


Bull's eye dimensions used on the plane 
(see Detail A & B in the illustration Titled "Dimensioning 
Requirements for off .125 grid pattern plans") 


NOTE: When laying out internal planes, it is necessary to 
maintain a .050" maximum copper free area for each "bull's 
eye", This requirement is necessary to prevent delamination. 


| = 050 MAX. 
@ 


rnd View Drawing 
(Sée Section A-A in the iljustiation titled "Diménsioning 
requirements for off .125 grid patterns planes") 
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une Lollowing notes must appear on the plane drawing. 


spacing. 


Composite consists of core sheet made of 19-701 material, 
a 


a face sheet made of 19-702 errs ana a pre-pregnatec 


epoxy sheet in between. All bonded to form a laminate. 


Dark areas to be free of copper. 


artwork to be furnished by IBM under part number 


Original 


Must conform to Engineering Specification 890910. 


Alignment and registration of artwork to be within .oo4 
from X-k and Y-Y. 


Clip mark to appear in upper left hand corner on module side 
of core sneet. 

Artwork border extends beyond card edge .02C for manufacturing 
purposes only. 


The title of the plane drawing shall read “Circuit Card Composite 
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TENTS FOR PLANES USING .125" 


ONING REQUIRE 


SPACING 


Below is an example of dimensionin 


planes. 


g for standard .125" spacing 


o . 


On an actual drawing the 


and notes must be included, 


Only view A 


-~A is shown here. 


end view, Bull's eye dimensions, 


REF 


3.125 REF 


NOTE & 
NOTE XYVT 


‘ 


B5S5H6650 


EDOQOOQOOQOOOOO0OOOO0O000O 
tDOOOOQOOOOOOOOOCOO0OOO0OD 
pas OOOO O0009 OOOO OOO 
OOOO QOOOOOOOO0OO0C0O00O 


A 


SbEGEGEEGQQQoooooECeed 
O O000 O000 OO000 OOO 
OOQOQOOOOOOOOOOOCO000O 
OOQOQOQOOOOCOO0OOO0OC0O 
OOOQOO0COOOOCOCO00OdO®D 
O000 O000 0000 OO 
OCOQOQOOO0OOOODVO00C0O00O0 
OOQOQOOOOQOOOOOO0COOCT | 
OOQOQOOOOOOOOOOOO00O 
OOOO O000 OO0OCO OOO 
OOQONOOOOOOOOOOOO0O0OO 
eictotetetatetetetetsiototetetetstetera 
33898839993888883938 — 
OOO0OOOOO0OOCO0V0O00O0O™ 


20 SPACES AT 
125 MAY VARY 


| S | Y-Y 


SEE DETAIL 
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t .002 FROM 


“1.525 REF- 


2O ARTWORK BORDER 


ALL EDGES 


VARY 


& .002 FROM 
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1,750 REF 


O20 NOTE XYVIT 


ALL EDGES 
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CARD EDGE 


VIEW A - A 


(Showing Internal Ground Plane) 


(Mocule Side of Card) 
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NSTRUCTIONS FOR DESIGNING NON-STANDARD HOLE PATTERN PLANES 


Sample Drawing Title: 


Circuit Card Composite - 2-Hi 6-See B/M (2-Hi 12, etc.) 
Dimensioning Required for Planes Using other than .1e5 Grid Pattern 


Shown below is an example of the information required on a special 
internal plane drawing. Notice that the card outline caimensions 
are marked REF, Detail "A" is the standard bull's eye and clear- 
ance for a J or K size hole. Detail "B" is the standard bull's 
eye and clearance for ad, K or L size hole. The hole nearest @ 
X-20 (starting hole) should be dimensioned from X-20 and Y 20. 
The remaining holes are located by the grid only, on a completely 
random pattern. 
aes Sous ee Boy, @ 
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CHANGES ‘TO INTERNAL PLANES 


Each change to an internal plane requires a new composite part 
number (81XXXX) except experimental cards. The 50iXXxXX artwork 
number remains the same but is updated by a level letter, A, B, 
etc. This level letter must be included in the equivalent of 
Note XIII as well as on the end view of the drawing. 


doe Experimental composite drawings retain the original part 
number. | | oe | 


a. Mark a brownline of the current composite drawing 


"OBSOLETE"; do not add "Replaced by c 
, b. Correct the master composite drawing under a new part 
@ number. Order formal released master drawings from 


Department 146 Endicott. Document the order by 
memorandum to Mr. C. W. Carlson, Department 446 Endicott. 


Ss All affected raw card drawings must be updated to the new 
| composite part number. These raw card part numbers may be 
obtained from Department 146 Endicott. 


eek The composite drawing part number is not changed when the 
a - @isposition is "use as is" or the artwork is not affected. 
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WIRING RULES 


Recommended practices for layout of all noise Sensitive cards: 


Be 
b. 


Cc. 


To greatly reduce noise Sensitivity use an internal 
plane to isolate front and back artworks. 


Allow as much distance as possible between signal lines. 


When locating noise sensitive lines, the following 
Should be considered: 


(1) Internal plane not used: Front and/or back 
artwork wiring should not be located near components 
with large amounts of electrically functional metal 
in their composition, e.g., capacitors, inductoyrs, 
reed relays amd wire wound resistors. 


(2) With an internal plane: Only back artwork wiring 
in the direct vicinity of components with large amounts 
of electrically functional metal in their compositions 
is allowable. 


Recommended Practices For Layout of Sense Amplifiers: 


a. 


b. 


Adhere to the practices as listed for all noise sensitive 
cards. 


Place as much distance as possible between inputs and 
ovtputs. | 


1. Inputs should be grouped. 
2. Outputs should be grouped. 


3. At internal plane will provide the required shielding 
to allow placing input and output lines directly opposite 
one another in a front to back artwork relationship. 


If more than one sense amplifier is packaged on a 
Single card, individual sense amplifier cuomvonents 
Should be grouped and isolated as much as possible 
from one another. 


Minimize all voltage and ground line runs (.021 external 
artwork). 
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cot = rea ai Ger a | 
All SLT cards Must be laid out in accordance with eine following 2 4 : ar 
PULES « 7 | & 
5 and 30,N.S. Card Wiring Rules: 
Voltage Ground Lines 
a. Must be 203 inches wide. 
De May be run parallel to each other on opposite sides | 
of the card (back to back) with or without internal 
planes. 
Cx pervice voltage lines must be less than 3 inches long. 
This is from one end of the line to the tab. @ 
ad. May run throgh unused hole positions when using a 
standard hole pattern but should be avoided. 
Signal Lincs | | : | | © 
a. Must be .O13 inches wide. 
Pr) 
b. Avoid running on adjacent .025 inch grids. 
Ci If lines must run on adjacent .025 inch grids, the > 


following rules apply 


1. Do not exceed three inches if the lines do not 
connect to tabs. 


ec. Do not exceed one and one-half inches if the lines 
connect to tabs. 


d. May be run parallel to each other on opposite sides 
of the card (back to back) if en internal plane is used. @ 


e. May be run parallel to each other on opposite sides. 
of the card (back to back) for not more than 3 inches 
if no internal plane is used. 


f. May not run through more than five unused hole positions 
when a standard hole pattern is used, avoid running 
lines throigh unused standard hole positions if Popeater? 


2. Ground leads musv fan out from the first via ore: ana 
no more than one emitter may be connected to a single 
ground lead when a 1 Hi card with no internal plane 
with ground is used. On densely packed cards, two 
emitters in the same module may share the same ground 

‘branch. 


| WIRING RULES. 


Vo ltage, Ground and Signal Lines 


‘Signal lines must not be run parallel on opposite sides of : 
a card (back to back). with the service voltage or ground 

Lines. 21 No internal plane with ground is used. An exception 

to this rule is: The -3 volt line may be run parallel with 

a Signal line for a _iength not to exceed one and one-half 


inches. 
Standard Voltage Pin Positions For = and 30 Nanosecond Cards 
+3 DO3 JO3 
-3  Bo6é GO6 
+6 Bll Git.” 
GND DOS J08 


7OO N.S. Card Wiring Rules: 
Voltage, Ground Lines 


a. Must be 205: inches wide. 


b. May BE run parallel to each other on opposite sides 
of the card (back to nay with or without internal 
planes. 

Cs Service voltage lines must be less than 6 inches long. 


This is from the end of the line to a tab. 


d. May run through unused hole positions when using a 
standard hole pattern but should be avoided. 
Signal JIines | 


a. Must be .013 inches wide. 


queen wensee 


b. Avoid running on adjacent .025 inch grids. 


or If lines must run on adjacent .025 inch grids, the 
following rules aoply: 


1. Do not exceed 6 inches if the lines do nct connect 
to tabs. 


©. Do not exceed 3 inches tf the lines connect to tabs. 
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Signal Lines - 


Cis May be run parallel to each other on opposite sides 
of the card (back to back) if an internal plane is used. 


e; May be run parallel to each other on opposite sides 
of the card (back to back) for not more than 6 inches 
if no internal plane is used. 


ae May not run through more than five unused hole positions 
when a standard nole pattern is used. Avoid running 
lines through unused standard hole positions if possible. © 


ge More than 4 emitters connected to one ground line should 
be avoided. The ground fan out should be from the first 
via hole above the tab. 


Voltage, Ground and Signal Lines 


Signal lines must not run parallel on opposite sides of the 
card (back to back) with the service voltage lines, or ground 
lines, if no internal plane is used. 


Internal Plane 


i not use an internal plane unless packaging density requires @. 
iG. 

Standard Voltage Pin Positions For 700 N.S. Cards 

+12 DO3 JO3 

OPEN BO6 GO6 (Do not use either pin for signel line) 

+12 M B11 G11 

“GND DOB 08 
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SCOPE 


Decoupling is required for 5, 30, and 7CO nanosecond cards as 
defined in Engineering Instruction Criteria & Ground Rules 811800. 
Compliance with this section will satisfy the requirements of 
Engineering Instruction and Criteria 811800. . 4 


For decoupling 3-hi cards, cards with discrete transistors, and 
cards with FTX modules, or cards with special modules these de- 
coupling rules can be used as a guide for specific instructions. 
(See the job requestor), If a card has discrete components other 
than transistors, apply these rules by considering only the 
modules as if the discretes were not contained on the card at all. 


Use R/G module 2414883( .68UF) located on grid row Y-23 for 
decoupling. 


DECOUPLING NOTES 


Fach card assembly drawing must contain one of the following 
notes. If note code "AG" is used Engineering Specification 


© part number 811860 mist be added to the card assembly biil of 
gz material. ee 


Note Code (AG) - om 


Card conforms to decoupling requirements in 811800, 11 1-hi 
and 2-hi cards w<th only modular components or with modular 
and discrete components (excluding discrete transistors) that 


are adequately decoupled per the rules in Eng. Spec. 811800. 
Note Code (AH) - 


Card does not.conform to decoupling requirements in 811800. 

@ All 1-hi and 2-hi cards with only modular components or with 
modular and discrete components (excluding discrete transistors) 
muet have circuit designers approval before receiving tnis note 
code. Aporoval is to indicate that the designer can tolerate 
the noise factor, which is a little higner than allcwed for 
most cards. . 


Note Code (AK) - 


Card _has_ been decoupled. 811800 is nct applicable. All 3-hi 
cards that have beer decoupled per job requestor, and all i-hi 
and 2-hi cards with discrete transistors that are decoupled 


@ per job requestor. 
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Note Code (AL) - 


ts eres Se all 


a have not. ‘been decoupled. £14800 | is not applicable. 
{"3"hi cards that have not been decoupled per job- 
oa tg and all i-hi and ®-hi cards with discrete 


transistors that have not been decoupled per job requestor. 


REQUIREMENTS 
Decoupling outlines the voltage decoupling requirements for 
the various circuit. families in SLT packaging. Values given 
are for worst case peace and any lesser values for 
other than worst case conditions shall be determined by the 
user group for each individual application... In all cases, } 
Cheat. amount Cr ClrculLy aecoup ine shail be used which will 
assure that the power distribution system tolerances will 
not be exceeded. 


These rules cover the requirements for single socket 1 and @ 
2 hi cards. For wider cards each socket position must be 
considered separately. 


WEIGHT FACTORS 


Assignment of decoupling capacitors for cards are determined 

by type and number of modules used ana the location of the 

modules used. Two weight factors. "A" and "B" are used in © 
deternining this requirement. 


"A" Weight Tactor - 


Weight factor "A" is assigned to each module position on 
the card as shown below. 


"A" FACTOR VALUES 


5 nsec | 30 nsec 7OO nsec family 
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Weight factor "B" for standard modules may be.found in the 
rollowine “BY Pactor tao ie. 


"B" PACTOR TABLE 


atari initial A ee eee 


P/N NAME. B-FACTOR FAMILY {nsec} 


tomate cna detente adtaheciesal 


361404 AOT 
261406 AOT 
361407 AGT 
361408 AOT 
BOLO . AOT 
361412 AOT 
261413 AOL 7 a 
Boer . eee 2) 
Z614AL | AQT. 
361440 ie 
361442 AOL 
261444 | AOL. 
361445 ee |: 0) a ee | 


WITT Oia 


WIWOTOT OO 
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BOMN5I AT 
361453 ea elere ete eee e acne 
125 en cee nna 


361473 nee | ee eens eee 


5 cass sean tel Oc estes lace 
3614 76%%* ‘LSA oF 
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361477 ate et ed te 
@ 361489 0 7 XORD 
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361494 DCI=Ir : (See special 709 
eee : note for 
Noves: this module) 
*Tf pin 1 is used the first B factor applies. 
If pin 1 is not used the second PB factor applies. 


+ 3 
vom 


sweet One Circuit 18: used, the first B factor applies. 
if two circuits are used, the second E factor applies. 


Special Note for Module 361494 


@ The "B" fectors for module 361494 are dependent on its application. 
The "B" factovs reyuired are selected-from the fo2l wing table bY 
comparing the "allowable pin combinations" with those actually used. 


The use of »ins other than 1, 5, 6, 11, and 12 do not affect the gt 
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DECOUPLING SECTION 5 
‘POSSIBLE PIN MODULE | "RB" FACTOR . 
COMBINATIONS USE. ————— 
Ts _.One IT |B Factor for Gor L (1 
ise ree Borat: _j| One IT and one DCI B Factor for G@ (5.5) |] 
gee ec | | B Factor for L (1) for 
the IIT Circuit 
, B Factor for L (4.5) 
| | for the DCI Circuit & 
1,6 Two li's Factor for G (2 


Sf il (oll 2 (ie) One Der | 


Weel] Deke | Sod gle two DCI's 


Factor for L (1) for 

each IT Circuit 

Factor for Gor L (4,5) 
Factor for G (9 @ 
Factor for L (4.5) 

for each DCI Circuit 


Dwi wt 


Only one decoupling capacitor for each voltage is required per 


socket position. 


SPECIAL DECOUPLING RULES FOR 5 and 30 N.S. CARDS 


Cards with line Terminator Modules - : @ | 


+3V cecoupling is required on all cards with two or more LINZ 
TERMINATORS (LTN). Determine decoupling requirements for the 
pete nen voltages. 


The line terminator resistor pac may be physically located on 
one half of a 2 wide card when its voltage pin is located on the 3 
other half. The card half with the voltage pen involved is the © 
side that should be decoupled. 


Cards with line Sense Amplifier Modules -_ 


+65V decoupling is required on all cards with two or more line @ 
sense amplifier (LSA) Modules when all circuits driven by the 

LSA's are on the same card. It is recommended that LSA cir- 

cuits he located near the card pins and that there input lines 

not exceed 2 inches. 


Cards with AOIyy. Modules ~ 


All voitages3 must be decoupled when AOI +7 Modules are used. 


section 5 Decoupling 


RL PER PR ERE Bh CO kre Re te SIE Ee a eee bia : 


PDEP § 2-7047 ¢ 3 


| _ Calculations Required - 
C Factor - 
A value "C" is obtained to determine the number of decoupling 
capacitors required. This value is derived by adding the products 
of the "A" and "B" factors for each module position, — 


CO = AUB n= One of the occupied 
din ee | "A" factor positions 


The number of occupied 
mAY factor positions 


N 


Voltages Requiring Decoupling - 


The voltages to be decoupled are determined by comparing the value 
e° with the following tabie. | 


"C" FACTOR TAPLE 


C.£ 100 No decoupling needed, 
10l ¢ C<€ 200 43 volves requires decoupling 
mo — e0l £-C SE 300 +3 and. +6 volts require decoupling 
®@ 300 SG: See Note 1 
301 £C 4 350 5 nanosecond family; +3. 
| +6, -3 volts require decoupling 
350 § C See Note 1 


@c Factor Table Notes - 
yy actor table Notes 


de Components must be positioned in Such a way that C does not | 
exceed or is less than 300 for 30 n.s. cards or 0 doesn't exceed 
or is less then 350 for ns. cards. If the card cannot be laid 


®@ out without exceeding these limits, the cards originator mist be 
| contactcd, 
2. ‘If the decoupling of a mixed circuit card involves any 5 n.s. "Bl 


factors, the 5n.s. "C" factors should be applied to the card. 


Example of Decoupling Calculations for » and 30 n.s. cards - 


step 1 Assign temporary positions to modules ag below 


| 361451 | 361453 | 361473 
30149 | 361454 | 361473 
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Step 2 Select the appropriate 


tdaleaibdiheaieds 
ssigned.—_—----— 
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361451 A=6.5 onl 
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ee, sane ee 
261479 A=6.0 | 36x45 


evep. 3 Obvain the corresponding 
Gable for each module used. —— 


vaprarntnraritir atensniren statm eeemstie' see Raton ts mag enema Aah te 
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361453 
| Bez AL6.5 


| 2614.54 
Compute "C" factor 


B=20 A=6 ‘ O 
a | 
=n An on 


A, BL + Ao Bo + Ao B3 + 
Ag Bg : 


361451 
2 A=6.5 
361479 
B=6 A=6.0 


Step 4 


C 
C 
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A=6.0 | 363473 A=6 60} 


tpt factor from th 


| Ba2 A=7.0 


ant sete ame me aS aE Mame: anak AD mame fete SN A MECN A eh em Ne mee aptin Fw Nate EN ano L he 7 


20 INE SERIE, a SRNR RA TRE Bo RO IL RIT Eat MER via Aes i as EI UE 


my dy a omy & eal eh hah ot as ae Sy ‘ uaa ra “ bar vane 
DECOUPLING Creer 


at a sd amo of iy 
nNoeLtio 


| 
| 


foctors for the 
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61451 A=7.5 
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2. 
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26145) A=720 


de AERA OUI 1 AE ELON ARE REN NOON OLLI, CENTS, 


3614-73 A=6.5 


At OL A te aN ROARED | 


srereenerent the ey sore 


e "BB" factor 


267451 
B=a2 b=7.5 


363451 


361473 

B=5 A=6.5 
361473 
B=5 A=6.0 


‘SP TREEN LRP OT ETE 


Ay By + Ag Bs + Ae Be + Av By + 


6.5 +5x6.0+ 3x 6.5 + 20x 


S=2?2? x7.54+2x7.0C + 5x 
6.0+2x6.5+ 6x 6.0 
= 15 + 14 + 322.5 + 30+ 19.5 + 120 + 13 + 36 
. 280 


Compare the factor computed with the "C" factor table 
factor value of 230 falls between 201 or 390 thercfore 


mirel ! 


vyoltaves requiring decoupling are +3 and +6, 
© a 
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Qu RULES FOR 700 N.S. CARDS 
Calculation - 


The values G and L are obtained to determine the number of de- 
coupling capacitors required. : 


| Decoup 


G Factor - the electrical noise at the ground via hole is referred 
to as "G 


Gis equal to the summation of all "B" factors for one socket 
position times 6, 


G=6y., 
N 


L Factor - The electrical noise voltage (L) induced on each ground 
line fanning out from the ground via hole is determined 
@ by the following: 


L is equal to the product of the number of circuits connected to the 
branch minus 1, divided by the number of circuits connected to the 
branch* and the summation of the products of "A" times "B" for each 
circuit connected to the branch. 


=) e e 
- L = (et 2 Ar By (12724 
| -@ J is equai to the number of circuits connected to the branch. 


I is equal to one of the circuits connected to the branch, 
* : | 
- Note: A branch is illustrated in the following figure. 


DECOUPLING ILLUSTRATION 


& | BRANCH NO. 1 
BRANCH NO. 2 
| BRANCH NO. 3 


EACH DOT REPRESENTS 
AN INDIVIDUAL EMI'T- 
TER CONNECTION TO 
THE GROUND BRANCH 


eS - “‘MODULE LOCATION 


iia aia aaa iui EAR AES 
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Derivation - 


The L factor can be derived by inserting the appropriate values 
for "A" and "B" factors into the following equations. 


one emitter circuit per branch L = 0 
_ two emitter circuits per branch L = & (A,B i) + (ApB2) | 


' three emitter circuits per branch pe = — (A,B) + ‘AeBa) + 
A3B3) 


sfour emitter circuits per branch ve e th 4) 57 = (ApBo) + 
hh) . 


Note - No more than 4 emitters per ad are permitted. 


_ the voltages to be decoupled are determined by comparing the values 
at "a" and "L" with the following tables. ® 


Voltages Requiring pec Without Internal Planes - 


Decoupling requirements for 700 n.s. cards without internal 
planes. | | 


G<200 No decoupling required and L<( 200-G) for each branch 


201 <G<400 + 12 volts requires decoupling and @ 
L< (200 - 1/2G) for each branch | 


G> 401 contact the cards originator 
NOTE: When L is in excess of the required 


value an additional branch must be 
provided. | 


Voltages Requiring Decoupling With Internal Planes - 


Decoupling requirements for 700 n.s. cards with internal planes. 


G FACTOR TABLE | @ 
G2200 | No decoupling 
201 £ gt 4o0 +12 volts decoupled 


+12 and + 12 volts decoupled 


~~ CARD G 


DECOUPLING SECTION 5 


Example of Decoupling Calculations for 700 N.S. Cards - 


ms step 1 Assign temporary positions to modules. 


| 361493 
on mE) 
361493 | 361403 | 361492, 
361494 | 3614904 | 361492 


= : ELT SEY or ge ieee 


Step 2 Select the appropriate "B" factors for the module used, 


361493 Bel 
361493 B=1 


361493 B=1 361493 B=1 | 361492 B=1.5 


- 361404 Bao 361494 B=9 361492 B=1.5 
Used as Two Used as Two 
ee, DCI's, | 


TI's. satin | 


Step 3, Compute the. "B" factor, 
G= 6)" B 


G@= 6 (By 4 Bo + Bg + By + Bo + Be 4 B7 + Bg ) 
G=6(l+1+4+1.5 4 1.5+ 1+ 9.0 + 14 2) 

G = 6 (18) — 

G = 108 


Steno 4 Compare the "G" factor computed with the "G" factor 
abie, The G factor value is less thun 200 therefore no de-~ 
coupling is required and eaci ground lines must be laid vvt 
such that there "L" factors are equal to or less than 200 - G. 
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Step 5 Select the appropriate "A" factor'for each module position. © 


ALE ARERR, NE SARE EY 4 aT 


2611.03 

Bes A=60 ° 
361493 

Bat. AaSbO 
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261493 361493 361492 
B=1 A=40 | B=i_ A=30 B=1, 5 A=th0 
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Step 6 Compute "L" factor for Branch #1. 


Se ieee ten 


Le 1) doy Aj BE SS 
L= (oy) (A, By -+ “ae + A3B3) @ 
p(35) (Hox ee 254) 


L= 9/3 (90) 


L= 60 ‘ a | @ 


Since 200 - 108 =92,L for branch #1 is acceptable 


Ste 7 Repeat stev 6 for each branch. if the L factor for a 
single branch exceeds the (200 ~ G) requirement, an additional & 
branch is necessary. 


Core valve _ &. Dretos 
Cs En A, Be 


640-1 6.0 


650 


 CLilee Nodee 
“lel LC Lteo +3V ace, o.48uF 


Qol<C<seo +3V dec 0.68 uF 
: 2 b6V dee 6.68vF 


300K C +3V dec 680F 
+bV dec. a bur ~ 


Note AG needs Eng, Spec. 8Lixco 


iw G& 2p modules | 3 Bye a lor 


Node RG 


Noda AG 


Node AG 


Note AM 
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CARD LAYOUT GROUND RULES 


| 1018 /? Division | | — 
: } Engineering Practice CARD CLEARANCES 


DESCRIPTION 


The placement or mounting of SLT cards, components, card euides, 
guide posts, and the affect that these have when all hardware | 
is in place results in various Sree ses 

PACKAGE | | 


6 All SuT card sizes 1-2 Hi 6-12 and 3-Hi 12 are affected. 


REQUIREMENTS 


| & Card guides are required on all card assemblies. These are 
Snapped on, located, and retained by the card notches just 
above the housing. Card guides are not called for on the card 
assembly B/M. | 


Components must not be mounted on the back of card assemblies. 


The maximum height that components may project above the surface 


et Ne ed 


2g of the card is .370 anch. If components do not fall within the 


itis ane Ne nea ere 


6370 inch limit, they may project to a maximum of .460 inch above 
the surface of the card. Note Code FH is then required on the 
assembly drawing only in the note code field and is not required 
cn the component. -All other limits must be met when this occurs. 


a black mark. Ref. Eng. Spec. 890913 as it shall have precedence, 


If any component on a cara is over 460 inch high, the adjacent 
card to it must be left out. Note Code FB is then required on 
the assembly drawing only in the nove code field and is not 
required on the component, All other limits must be met when 
@ this cccurs. | 


Note Cude FR on current drawings is acceptable but when card 
assemblies are released or changed this note must es replaced 
by FH, therefore, FR 1s obsolescent. 


Note Gode FV mst be used on those TOo-5 transistors that are 
between .370.and .460 when mounted with a spacer. ‘he FV note 
must appear in the note code field and. onthe component on the 
assembly drawing. 
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LIMES 
The following illustration, enact, and noves A-& B. Seo Che Limit s that 
all standard card sizes must meet. | 


~~ ,063 Min. (Space Allowance for 
Card Warpage, Vibra- 
GLO ys “TOUerances: 
Air Flow, etc.) 


nae Max. (Solder Joint or 
: Projection) & 


Cue eS 


Component 
: p 


~~ Card 


Y52 142 Hi Cards 
Y167 3 Hi Cards 
. Housing © 
2015 
CARD CLEARANCE RESTRICTING COMPONENT HEIGHT 
_ ee ie: Guide rost 
Card Size “a gga ai Restricted Area 
: —_ d(h to 460 NOTE B) 
1 and 2 Hi 6 811802 Above Y52 
ee ee Cree eS. S| Se eee 
1 And Hi 12 811804 Above Y52 X80 - 91, YOR De © 
| | } j FH - : 
[31 813701 | Above Yi67 |ovm A | X80 - 91, 723 ~ 8: 
— TE 
a Ge Resi a pl ee, Pe ote 
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LIMITS (CONTINUED) 


NOTE (A) Components .371 to .410 maximum height may be located above 
grid Y¥33 on 3Hi 12 cards. Note Code FH is required. 


NOTE (B) Component height may exceed .460 except in the guide post 
=== restricted area which is .400 maximum height. Note Code 
"FB" will be specified in all cases. : 


The following illustration shows uae guide post restricted area. 
X78 X93 3 
.056 (Space 
Allowance 
For Card 
"Warpage, Etc.) 


ietal Guide 
Post 


Guide Post | Card _ 400 Max. 
Restricted : NOTE B 
_ Area | , 
A component over .370 inch in height can be mounted in this 
restricted area only if note code FB is used, which means the 
© next card is left out and the maximum neight of .400 is not 
: exceeded, 


Component height as it affects card processing within manufactur- 
ing. These are nct requirements but preferences that should be 
considered and do not reauire justification at this time. 
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MITS (CONTINUED) 


The views below show the maximum component nelente allowed in | 
manufacturing equipment. 


"CAFTS" (CARD ASSEMBLY FINAL se | 
062 


Max. = 460 Max. | 
! Y185 (+,013 to Restricted 


Area) & 


ae | 7 e 


CLASS IV FINAL CARD TESTER | 


; ‘ 
4 : 


___yiss5 a 013 To Restricted 
Area | 


L20 
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AUTOMATIC SOLDER AND CLEANING MACHINE | © 


ie | 
Max. Pi 46C Max. 


Y183 C t ds. ma Y185 (+.013 Component Body 
— ae — to Restricted Area) 


Y2O Component Leads Y20 Component Body 
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@ RELATIONSHIPS: 


The following illustrations show the physical placement of cards 
to cards with components, and card guides. 
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Top-Bottom .O40 and right .025 (Between Y-20 to YeolQ). 
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Lands(.085 "L") and holes (.060 "L") are not allowed on the following 
= 


x grids because of component lead intereference with card guides. 
1-2 Hi 6-12 X22, 79, 149 between ¥33 -~ 52 


3~Hi 12 X22, 149 between Y64 ~ 82 and 
X22, 149 between YI48 ~ 167 S 


SEQUENCE EFFECTS 


Cards with components extending into the .370 to .460 inch range 
must be removed prior to removal of a card adjacent to the extended @ 
components. This is necessary because the components extend over 
the housing of the adjacent card. All other limits must be met 
when this occurs and note code FH is required. 


cards with components extending above .460 to 995 maximum above 

¥52 on 1-2 Hi cards ana above Y83 on 3 Hi cards will require the 

card adjacent to be left out of the chassis. All other limits must 

be met when this occurs and note code FB is reguired. @ 


HAND ASSEMBLY 


Card guides are assembled at the eee buiid level As 
) j ssemb1 
of cards into the machine chassis, intvermixing of 1-2 Hi 12 Garde 


on 3-Hi guide post, or 2 Hi cards on 1-2 1 2 
allowed. ‘ Hi guide post is not 


PROCESS INTORMATION | | | & 


The black mark when required is put on the left card edge during 
final card testing. 


Card assemblies using the FB Note Code will have those conponents é 
that are above .460 subjected to the following: | 


1. Hand soldered, above .460 height. 
2 Card testing, above .460 height are not tested on "CAFTS". 


PLANNING 


No significant changes are being planned. 
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3 PROGRAM DEVICES 
° LIE INAC engines 
(iaeyuhe Engineering Practice 


SCOPE - This section includes the Program Devices as indicated below 
and defined in the following sub-sections. 


SECTION | SECTION TITLE 
SA | Pluggable Program Receptacle 


8B Program Pins 


SC# : Pin Programming Information 
. for Machine Group Usage 


8D* Special Program Pins 


7 @ *These Sections to be added later. 
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DESCRIPTION 


The pluggable program receptacle (216258) is used to facilitate the 
selective programming of delay lines, circuit load or no load condi- 
tions, field replacement card assemblies, signal circuit selection 

and special feature requirements. Also, it is used as a heat sink for 
high wattage resistors (Ref. 816006) and for customer machine program— 


ming. 


Tt is uninsulated with a split barrel and is mounted vertical to the 
card surface with projecting tongues on the solder side that can be 
used to provide mechanical support. | 7 


The assembly drawing code is "U". 


Se SLD 


PACKAGE 


There is no physical outline for this component. The receptacle is 
purchased in strip form or on reels and is held on .150 centers by 


@ a tie strip wnich is broken off in assembly. 
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216258 


SPLit 


.217 MAX. 
BARREL 


SEATING PLANE 


128 MAX. 
TOP VIEW 


087 MAX. DIA. 
“@ SIDE VIEW 
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PLUGGABLE PROGRAM RECEPTACLE 


PACKAGE (CONTINUED) 


Views shown are for layout purposes only and the part drawing shall 
have precedence. | ° 


REQUIREMENTS 

This component must be mounted in "Tr" holes on a .125" hole pattern. 

Note code HG references the use of program strip contact 811824. This 

note code will appear on the component view and in the note code field 

on the assembly drawing. The assembly drawing and bill of material @ 


will not reflect. P/N 811824. | 


The following requirements and illustration applies to the insertion OF 
the program strip contact 21182 into contact receptacle 216258: 


1 - The program strip contact must be inserted flush to within O16 | @ 
above the top of 216258. 


ae 
{ 


The program strip contact is not re-usable as it only has one-time 
pluggability. ; 


32 - The maximum assembly height without folding the: rail over is sof. 
h . 811824 will not be on cards in stock or shipped from the card @ 


manufacturing plants. Programming will occur at the machine box 
plants and in the field. | 
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fs .O16 MAX. TO 


370 MAX. .000 MIN. 


216258 


SEATING PLANE 


©@ Schematic representation will describe contact receptacles and note 
their specific component code anc location number as shown below. 
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i Circuit Flyer representation is specified by flyer S61AY (Part Number 


| @ 872051) . 
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On a random hole pattern, 
NeY Orics, ODServe 


Hi 6-12 
X2e 19 


Hi 6-12 
Xee 79 ~ 149 
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149 
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RELATIONSHIPS 


yey 


63 - 


183 


63 


ts eee ete Paeo ane 5 Role ee - 
t 4 f : a ~ Try f a tae 
Darn k Tee aay 


on or within the 


eS 


the contact must be on or with the following 
‘Tr hole placemerk on Xe 


2, 79 and 149, 


23 
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The following illustration shows the minimum placement of adjacent contacts: 
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I PLUGGABLE PROGRAM RECEPTACLE 


ARTWORKS 


Coen rts: 


+ 


No printed lines will be connected to the land on the component side of 
the card. All cireuit connections to 216258 will be made on the solder 
sides of the card. The plated through hole will not be used as a via 
hole or be connected to an internal plane. 
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Any component insulated or ncn~insulated may be mounted next to the 
CeOntete So Tone as 2b does nou extend Inve: the Pestricled area as 
shown below. 


O62 UNINSULATED 


a a IMSHLATED 


j~ RESTRICTED AREA 


TOP VIEW 


HAND ASSEMBLY 


This. package will be hand-assembled on both standard and random hole 
pactoerns. | 


PROCESS: 2NVORMATION : 7 @ 


DI 6250 AS Citficul cand costly 26 assembie. IU recuinres ,emnoval from 
the tie strip and is placed in a fixture which fills the barrel to 
prevent solder filling. After soldering, the barrels are realigned. 


Originally tne Tongues were spread to provide mechanical support. S 
Manufacturing Process Engineering has evaluated the barrei with ton- 
gues not spread. This has been approvea and cards are being buile 

this way. 


PLANNING 


This method of programming (use of the Pluggable Program Receptacle) 
should be avoided whenever possible. The programming concept as des- 
cribed in Section 8B should be used, as tne assemoly cost difference 
is about 83% more for the tarrel. 
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SUPPLEMENT OF STATUS f{ | SECTION 8B 
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EFFECTIVE DATE: November z8, 1968 
SUBJECT: Card layout ground rule status Suffix 3, Section SB. 
This update supersedes DEP 2-7047, Suffix 3, Section 8B dated 4/28/67 


and Book 3-10, DEP 2-6420-530 Section 24 Page 6 under “REog eam Pin 
Si537L. 


This section has been upaatea to include the program pin requirements 
for SLD and MST. | | 


! 
DESCRIPTION 


Usage of program pins defined to include SLD and MST. 
REQUIREMENTS © 


CMT size code added. Plated hole size defined for MST. ine BESS 
871185 input to EDT and GPI systems defined. 


“@ ‘LIMITS 
Expanded to include the five (5) MST card- sizes. 
HAND. ASSEMBLY 


Updated to include MST. 


PLANNING 


The proposed methods of soeenbiens straight pin 815371 with magnetic 
_ fixtures or double-sided tape were not approved by Development or 
& Reliabiiity Engineering. After visual inspection of the solder fillet 
obtained from these methods, it was found to be unacceptable. 


; >< 


SLT, SLD, MST bee: 307, Endicott ‘Exo 0/28/68 . Lor li: 


eee ANS 


¥ Applicability Responsibility 
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CARD GROUND RULES - 


PROGRAM DEVICES 


Division 
Engineering Practice © procram PINs | 


DESCRIPTION 


The program pins 815371 (straight pin) or 814201 (shoulder pin) are 
uninsulated components mounted vertical to the card SULrace.. Pan 
815371 is to be used only on a standard hole pattern (3 and 8 grids 
or equivalent)because the pin is swaged* to the card and the swaging 
@ equipment can handle only standard hole patterns. Pin 814201 is. to 
. be used only on random hole patterns and MST 1 & 2 as define@ under 
Requirements. The assembly drawing code for program pins is "U", 


* Pin is swaged - Swaging mechanically secures the pin to the plated 


PACKAGE 


There are no physical outlines for these components. 


029 MAX. 


029 MAX, 


814201 


SI5371 


.O57 MAX. 
STRAIGHT PIN © | SHOLDER PIN 


Wiews shown here ave for layout purposes only and the part drawing 
Shall have precedence. 
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PAC ACKAGE (CONTINUED) 
The following hardware items are used in conjuncticn with the program 
pins and will not be referenced or appear on the card assembly Grawines 


or bills of material: 


1 - Connector Housing - 815923 
2 -~- Discrete Connector - 815924 (Tuning Fork) 


: : .091 Max. 
ot =n | 


~li2e Max. 


O42 Max 


| 815923 .085 Max 


TPE 


el ee Max. 


243 Max. | e 


| 
Sener, 


| —_ Max. 
_ 957 Max. 


Connector Houcing 815923 
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PACKAGE (CONTINUED) 


The following illustration shows the Discrete Connector (815924) which 
is bought as a bulk item in Strip form or on a reel on ~-125 centers. 
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316 
Discrete Max, 
Connector | ' 
® 815924 J! | 
ae 
REQUIREMENTS a : 


No note codes are required for tnese pins. 
@ Program pins must be mounted as follows: 


815371 - 1) SLT and SLD - "wr (.031) hole. | 
2) MOL 2 and 2. 631 platea hole ~- to be used only when all 


814201 - 


a) 


1) 
2) 


other component leads on the card assembly are .927 diameter 


Or smaller. Card assembly must have standard .031 nole pattern 
MST 4 —- .031 plated hole. 


SLT and SLD = "J" (.040) plated hole. 
MST 1 and 2 - .O040 plated hole to be used only when any 


component lead on the card assembiy is greater than -027 
diameter. 


@ Straight Pin 815371 will be wutomaticaliy inserted into the card on 
-125 mounting centers and must meet Brgineering Svecification 871185. 
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REQUIREMENTS (CONTINUED) 


Engineering Specification 871185 must be specified in the AB Note Code 
on the assembly drawing in the EDT system and on the CS production con- 
trol card in the GPI system as well as the assembly B/M. This specifi- 
cation is required in order to assemble the pin to the card. 


‘Shoulder Pin 814201 must be mounted in a "J" hole. It is hand inserted 
into the card and the slotted end is to provide mechanical support. 


Schematic representation will describe program pins and note their specific © 
component code location number as shown below. 


Ce en 


Circuit Flyer representation is spect tice by pes S61AY (part number 
872051). 


CMT size code is 1 x l with lead code AOl. "A" orientation only. 


LIMITS 


On a standard .125" hole pattern; pin 815371 and 814201 (MST 1 ana 2 oniy) ® 
nus be on or within the following X- x Ra: | 


nares a nen ne ee NE 7 ERE 


SLT and SLD 1 Hi 6-12 


X 23 - 78 - 148 Y 23° = 63 


2 i Gio | | | | _ @ 
X23 - 78-148 © —-¥23 = 123 
3 Hi 12 
X 23 - 148 a? + ¥ 23: = 183 
MST | 2 Hi xX 1,2 & 4 wide 
x 61-12-96 -54 | eek 


3 Hi X 2 & 4 wide 


X 01-26-54 | Y Ce <= 9 


CARD GROUND RULES "OEP 
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q Cot. ae ae 


On a random hole pattern, pin 814201 must be on or within the follow- 
ing X-Y¥ grids. Observe "J" hole placement on X22, 79 and 149, 


l Hi 6-12 
22 - 79 - 149 ¥Y 235-- 63 
2 Hi 6-12 | 
| ¥ 22 - 79 - 149 Y 28: & 408 
3 Hi 12 
X 22 - 149 | Y 23 - 183 
- RELATIONSHIPS | = 


The following illustrations show the minimum placement of adjacent pins. 


.1c5 MIN, AND ANY 
INCREMENT OF .125 
ONLY 


| _77 814201 OR 81537! 
4 PLACES 


25 MIN, AND 
ANY INCREMENT 
OF .125 ONLY 


ToP_VIEW 


The following connector housing 815923 shows that it can be placed in 
various positions as it is off-set and occupies an area ~-125 sguare. 
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815923 


6 Places 


TOP VIEW 


ARTWORKS 


There are no artwork restrictions on the program pins. 


SEQUENCE BFFECT 


Program pin (815371) is the first component to be mounted on the cara 


assembly. This is necessary due to the insertion head Size that is needed 
in order to swage the eee 


Any component insulated or non-insulated, may be mounted next to the pin a 
long as it does not extend into the restricted area as shown below. 


0025 


IZ5 SQUARE 
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TES TION 


PROGRAM PINS 


HAND ASSEMBLY 


Pin 814201 is hand assembled. and is to be used only on random hole 
patterns and MST 1 and 2 as defined under requirements. The use of 
a random hole pattern should be avoided wherever possible due to the 
additional Manufacturing operations and cost. 


PROCESS: INFORMATION 
PROCESS INFORMATION _ 


At present semi-automatic (pogo stick) insertion equipment is used, 
which inserts and Swages the pin to the card. | 


PLANNING 


‘ 


Insertion equipment for straight pin 815371 on random hole patterns is 
not contemplated. . a | 
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© Engineering Practice _ SUPPLEMENT OF STATUS 


EFFECTIVE DATE: June 35 1968 


SUBJECT 


Card Layout Ground Rule Status | | : 
Suffix 3 Section 9 Tubular Axial Leaded Components | 7 


This section has been updated to include SLD and MST requirements. 
REQUIREMENTS | 
Machine insertion chart updated to reflect changes in the insertion | 
equipment. The minimum body diameter is changed from .080 to .060 | 
based on minimum diameter change for machine insertion. Circuit “|G 
, master tape (CMT) coding chart has been added to establish the nopen 
@ CMT size codes for Tubular Axial Leaded Components. | 
LIMITS: | — 
Updated to include the five (5) standard MST card sizes. } 
on RELATIONSHIPS 
~@ Updated to reflect the changes to the machine insertion chart. ! 
SEQUENCE EFFECT 


Item b.3 - .600 mounting Spacing changed to .625 to correct typing | 
error. ae | 


HAND ASSEMBLY 


Updated to reflect- hend aac ae Of: tubular axial leaded components | 
on MST card assemblies. 


PLANNING 


The paragraph "The Lead Diameters ... on all the semi-automatic 
inserters" has been removed due to update to the machine insertion 
chart. MST 1 - 2 hand assembly of tubular axial leaded components 
will be eliminated if the planned hole size change is approved. No 
cemi-auvomatic insertion equipment is contemplated for four (4)wide 
MST cards. 
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O Division TUBULAR AXIAL LEADED COMPONEN thswemse nmemaefamawon| 
© | = Engineering Practice 
DESCRIPTION 


Tubular axial leaded components are in a variety of body lengths, 
body diameters.,and lead diameters. They comprise a large number 


of types that have various constructions but must always be in- 
Sulated. 


Assembly drawing codes are as follows: 


Resistors - R Inductor - Il .. 
e Capacitors - © Jumpers - J ~ 
Diodes - CR Fuse - F 
PACKAGE | 
© The following view shows the outline to which tubular axial 


leaded components must conform. Each of the three dimensions 
require maximum and minimum in order to define it as machine 
insertable. 


C/L 


_4 
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LEAD 
DIA. 
LENGTH 


Polarized capacitors will be indicated by a "4+" sign on the end 
of the component that is positive and is reflected on the part 
@ drawing. This will be indicated by a "+" on the positive end 
on the card assembly drawing. 


Diodes are always polarized and the cathode will te indicated in 
cne of the two ways shown below and reflected on the part draw- 


@ ing. This will be indicated by an "X" on the cathode end on the 
card assembly drawing. | 
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___g | TUBULAR AXIAL LEADED COMPONENT 


Components can be semi -automatically assembied only if they 
meet the following conditions. Tubular axial leaded diodes | 
must mot be mounted on .375 mounting space. 


The physical outline codes for diodes that can be machine | 
inserted follow. Any other diode outline code is hand 
assembled. | 


.500 or .625 Mounting Spacing 
1DO7A 


The maximum end minimum solu represent the dimensional limits 


‘as specified on the component drawing. 


eee INSERTION CHART 


375 MOUNTING SPACE. | .500 MOUNTING SPACE 


ca ae 


PLATED HOLE SIZE O40 # .002 O40 + .002 


| HOLE SIZE CODE 


| BODY LENGTH =| 450] 
BODY DIAMETER | — -250 


Th, AL 


LEAD DIAMETER | .035 


| | ' 
PLATED HOLE SIZH,060 + 002 045 + .002 {| .O40 + .002) 
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REQUIREMENTS (CONT 'D) 
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LEADED COMPONENTS | | 


a ER RES 


When a component is defined as automatable but for hole diameter 
reasons cannot be automated, it must reflect the "HR" note code 
on the asm. drawing. This condition PEGULYES- JUSTIT Leation. 

For components with butt welded leads, the body length means 
overall length of the component including butt weld. 


Tfubular axial leaded components that do not meet the requirements 
of the manual or automated assembly charts must be mounted on a 
minimum spacing calculated by adding .124" to the maximum body 
length plus the maximum diameter of one lead. 


LIMITS 


The limits specified below are for hand assembled and machine 
inserted components. 


On a standard .125" hole pattern, leads must be on or within the 
following X and Y grids. 


SLT/SLD 1 Hi 6 and 12 Kee 3 78S 8 Y23 - 63 
2 Hi 6 and 12 X23 - 78 - 148 Y23 - 123 
3 Hi 12 | X23 - 148 Ye3 - 183 
MST 2 Hi 1,2ard 4 wide xol - 12 - 26 - 54 Yo - W 
3 Hi 2 and 4 wide xol - 26 - 54 yc -9 


On a random hole pattern, leads must be on or within the follow- 
ing X and Y grids. | 


SLT/SLD 1 Hi 6 and 12 X22 - 79 | Y23 - 63 
2 Hi 6 and 12 X22 - 79 - 149 Y23 - 123 
3 Hi 12 x22 - 149 Y23 - 183 


On ¥ grids 34 through 51, "L" holes cannot be used on X 22, X79 
On) =) and: 2) Hi. 6: and <2. x 149 on i and 2 Hi 12 ecards. On > mi J 
cards "L" holes cannot be used on Y 65 thru Y 82 and Y 149 thru Y 166 
on X grids 22 and 149. "L" holes cannot be used on Y 23 on all cards. 


Components mist be placed on a vertical axis (parallel to the Y-Y 
grids) and in such a manner that the component body does not 
project into the restricted areas. 
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ULAR AXIAL LEADED COMPONENTS | 
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the restricted areas designated below include assembly operation 
tolerances on tubular axial leaded components therefore must not 
interfere with other components or insertion neads. The component 
body length may be located anywhere within the restricted area. 


MACHINE INSERTED AND 
HAND ASSEMBLY CENTRALTTY: 


_ «375 MOUNTING SPACE 


037] a x ,037 


400 AND UP 
MOUNTING SPACE 


TUBULAR AXIAL LEADED COMPONENTS 
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RELATIONSHIPS 


The following views show the relationships of a machine inserted 
component adjacent to another machine inserted component. 


Same "X" axis - Bodies non-adjacent 
eS ee 8 On =adc Jacene 


,150 Max 
Dia. *. 


Same Mounting Spacing Different Mounting Spacing 


Same "Y" Axis 


Same or Different 
Mounting Spacing 
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INTERLACING - BODIES ADJACENT 


SAME MOUNTING SPACING 


ann | _ = — > | 
{ le | | | 


.125 Max. LI { 


Dia. * FT 
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~190 Max. 


| — 


.c2e Max, | nd 
Dia. 7a 


DIFFERENT MOUNTING SPACING 
STAGGERED rLACEMENT - BODIES NON-ADJACENT 
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* The sum of 
both diameters 
must not es 
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| TUBULAR AX 


The following view shows the maximum size of the insertion head. 


\ 


~105 020 


Enlarged View of 
Insertion Head Restricted 
Area For J, K and L Holes 


Defined below is the component minimum placement using J or K holes. 
One of these may be machine inserted or both hand assemblec. 


LOO 


pr ‘& .O25 grid space 
, | a ees 
@ | 5 ——L 


Any J or K,and L combination must observe this minimum placement. 
@ These may be machine inserted or hand assembled. 


i’age 


RELATIONSHIPS (CONTINUED) 


The following view defines maximum center Gistances, for allow- 
able clearance on bodies of components that are interlaced. This 
is for mounting centers less than the sum of each body radius. 
One of these may be machine inserted or both hand assembled, for 
J, K or L holes. : 
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CENTER Max. Cenver Component 
DISTANCE Distance Mounting Spacing 
i .075 .375 and _.375 __ 
o . L100 : 2375 and 
MOUNTING .500 or greater 
CENTER 7125 500 or greater and 


.500 or greater 


~—-— 


The sum of the body to body radii is equal to or less than the 
mounting centers. Zero clearance is allowed. 


MOUNTING 
SPACING 


~ MOUNTING 
CENTER 
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MACHINE INSERTED AND HAND ASSEMBLED COMPONENTS 
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RELATIONSHIPS ( CONTINUED) 


Snuggled components will be assembled on the eards Observing all 
other ground rules. | | , 


The sum of maximum radii of two adjacent components shall not 
exceed their mounting center distance, except when the follow- 
ing formula is applied. | : | 


@ The following is a method for determining the maximum diameter 

of a component allowed when the diameter of the adjacent component 
is known, the center to center distance of the holes in the card 

| is known, and the components rest on a common plane. | 

@ Center to center distance 


Given X | 
Radius of component whose diameter is known 


Na 


| 


Find Z = Radius of component whose diameter is unknown 


Solution: | 
@ Li 4 will be maximum when components are tangent to eech 
other. : 
eae Sides of ABC are: 
AB=Y¥+ Z - 


— AC H=Y-2Z 
& BC = X 
Be From Step e: 
-(AB)= = (BC)e 4 (ac)* 2Y7 + 72 


fos 


(we Zo - x + (Y-Z) 
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ARTWORK 


No artwork restrictions exist, specifically, for tubular axial 
leaded components. All components must be insulated. 


SEQUENCE EFFECT 


The following illustration shows the physical relationship between 
tubular axial leaded components and 


a, Program contacts. (Receptacles are manually assembled later 
but clearance has been provided since they are coe than 
the contact.) @ 


b. Other tubular axiai leaded components 

1. .375 Mounting Spacing Tubular Axial Lead . 

2, .500 Mounting Spacing Tubular Axial Lead ®@ 
3. .625 Mounting Spacing Tubular Axial Lead 


All four components are assembled in this fixed sequence. All 
components within a given mounting spacing are randomly assembled. 


The table applies whenever the long dimension, (layout view), of 
the receptacle is parallel to the length of the tubular axial lead 
component... 


ee CONTACT : 


(See Table) | | 
a Table 


Hole spacine| Uthietse’ e 


~ LOO jue 
1100 min, 179 
Oi. | S160 220 


Program Receptacle . 
e Places | : ‘ 
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HAND ASSEMBLY | 


All Tubular Axial Lead components will be hand assembled if their 

& | leads are not on the standard X-Y grids ending with 3 of 8. If 
the components do not meet the dimensions in the machine insertion 
chart they are also hand assembled. A111 Tubular Axial Leaded 
components on MST card assemblies will be hand assembled using 
double-sided tape. 


PROCESS INFORMATION 


Axial Lead Tubular components that meet the machine insertable chart 
and are mounted on the standard X-Y grid pattern will be semi- 
automatically assembled to the card. These inserters cut, form and 
insert lead taped components. 7 


Where possible, similar eomponents shall all be put on a card at 
the same spacing and orientation. This will minimize setup time 
during the manufacture of the card assembly. 


© After tubular axial leaded components are assembled, (either semi- 
automatic or hand assembled), the leads are flagged and cut. | 


All hand assembled components will have their leads pre-formed. 


-375 mounting is preferred for + watt size. 


PLANNING 
No semi-automatic insertion equipment is being considered for com- 


ponents located off the standard X-Y grids ending in digit 3 or 8 
or for four (4) wide MST cards, | 


Once the hole size change for MST 1 and 2 is approved Tubular 
Axial Leaded Components can then be machine inserted provided the 
component dimensions meet the machine insertion chart. 
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TESTING REQUIREMENTS 


This section is concerned with those portions of the circuit card 
layout and representation that affect both in-process and final 
assembly testing. Also included will be the limitations and 
minimum requirements for each piece of test equipment involved, 


Testing functions will be explained in the following sequence: 
In-process testing of card panels 
Card assembly testing 
Cabie card testing 
Circuit design and packaging considerations 


SCOPE 


The purpose of this section is to provide a basic understanding 
of the requirements on cara packaging in relationship to the 
testing function. Considerable product cost savings ean be 
realized when cards are designed to allow testing by semi- 


automatic or automatic equipment. 


The test data used by these testers is developed by either 
automatic processing of the EDT, or is manually developed at 
Endicott for input to the Test Generation programs. 


DEFINITIONS 


in-process testing is a term which refers to a testing operation 
performed on cards between certain assembly or chemical operations 
in order to control a manufacturing process. In eeneral, tne 
Segment of the manufacturing line under consideration here is 
between the stock level of the basic sheets and the operation 
Which places contacts and houcings on cards, 


standard grid: (X-Y grids ending in 3.and/or 8 for cards) 
Standard grid (.125) is a term which refers io coordinates on 
cards which are on an .125 inch grid where the reference coor- 
dinates (Ref. dwg#813137, Card Panel Layout). 


Twenty-five thousandths-inch grid System (.025} is a teri which 
refers to coordinates on cards which are on a .025 inch grid 
where the reference coordinates are identical to the above 
paragraph, 
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TN-PROCHESS TESTING 
Requirements and limits for testing internal planes laminates, 
drilled holes, plated holes, and card in panel forms. 


jn-Process Testing Equipment 


The following machines are used for in-process testing of 
card panels. 


1. Core Plane Tester 

2. Privied Hole. Tescver e@ 

3. Plated Through Hole Tester 

4h. Shorts and Continuity Card Panel Tester 
In-Process Testing Ground Rules By Machine 


1. Core Plane Testers 
A.-Singles Tester 
1. Tests standard 10" x 15" panels 
2, Tester will test copper center lands on the 
standard grid. 
3. Coordinates not on the standard grids cannot 
be tested on the Core Plane Tester, but must be 
manually tested. 
4, Handles panel thickness between .005 thru .125 
inch. | 
B.-4up Tester 
1. Tests standard (4 ups) panels 22" x 31" 
2, (Core Plane Tester will test center lands on 
| the standaid grid. Testing cannot be performed 
if center lands are not present. © 
3. Testing will not include shorts and continuity 
testing between various voltage areas assigned 
to one plane. 
A. =Goordinates not on the standard grids cannot @ 


be tested on the Core Plane Tester. 
925 GRID 
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e. Drilled Hole Tester 
A, Tests standard 10" x 15" panels. 

1. Tests holes located on standard or .,025-ineh grid on 
and within a 9" x 14" rectangle located symmetrically 
on the 10" x 15" panel. 

2. Tests drilled hole diameters between .029 thru 
.085 inch, 

3. Panel thickness must be between -035 thru .065 inch. 

3. Plated Through Hole Tester 
A. Tests standard 10" x 15" panels. 

1. Test holes located on standard grid or ,025-inch grid, 
on and within a 9" x 14" rectangle located symmetrically 
On: the LO" * 25" panel. | : 

e. Tests plated hole diameters of -035 thru .043 inch, 

3. Panel thickness must be vetween -035 thru .065 inch. 

4. Shorts and Continuity Card Panel Tester . 
A, Tests standard 10" x 15" panels 
1. Tests card types Laid out on the standard panel 
(ref, 813137) ; 
- vests hole diameters between .026 thru .063 inch, 
- Panel thickness must be between 2035 thru .C65 inch 
»- Cannot test holes or tabs not on the standard Grids 
Non-standard grid cards are manually tested. 
- Cannot test panels which contain pins, hardware or 
components, 


FINAL ASSEMBLY TESTING 


The test equipment which will perform the Final Assembly Testing 
operation (Suffix 10) has been designed to accommodate the 
majority of standard SLT cards. The equipment does have 
limitations and minimum requirements in the areas of circuit 
representation and card packaging. By designing cards that 

fall within these limitations or meet the minimum requirements, 
a machine group will ensure a high quality card at an economical 
cost, 


Automatic Test Equipment 
a EY AES EQuipment 


General - The information tnat follows will briefly describe 
the SLT Card Final Test Systen (SCFTS) input data generation 
routine (Automatic Test Generation System). Also cevered in -* 
Some detail will be the requirements and limitations, both 
mechanical and electrical, of the SCFTSs. 


A functioral description ef the SCFTS along with its role in 
the overall SIT card final assembly testing operation is covered 
in Suffix 10, Section 3. 


[i ery 
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Automatic Test Generation System - This system consists of 
a series of computer programs which uses as input, 
Circuit Flyers and Logic Test. Data. 


ENG, MFG. 


t 
i . | 
| 


Logic Test oc" 


i | EDITOR 

news Roubine 
| 
| | | 
| MCF . SALT 
Routine Programs 
) | 
| 
| 


Circuit o 
Fiyers 


TDF 
Programs 


.SCFTS 
Figure 1 


SALT Programs - (Fig. 1 -Block 4) 


- The Sequential Automated Logic Test (SALT) 
| programs are of prime importance in the test 
generation system. These programs generate the 
necessary shorts-opens, DC impedance, and logic 
test patterns for the SCFTS. They also define 
error analysis for failing test patverns by the 
indication of faulty components location on the 
card, The SALT prcezram must have the circuitry in 
question described in terms or circuit blocks, each 
representing only one of thre following basic logic 
functions: And, Or, Invert. And-Invert, Or-Invert, 
ame CSistor, and Capacitor, | 
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TDF Program - (Fig. 1 Block 5) | 
Tne Test Data File (TDF) converts test data prepared by 
the SALT programs into SCFTS readable data and loads 
this information, identified by part number and EC 
Level, into the DISC File System which controls SCFTS. 


EDITOR Routine - (Fig. 1 Block 3) 
This routine is designed to substitute a series of 
interconnected logic functions in place of a multi- 
? function single circuit block representation shown 

6S on the Card ALD or in Logic Test Data. An example of 
| this would be the Polarity Hold circuit flyer TO3AK. 

This circuit appears on the card ALD and in Logic 

Test Data as a single block, but is acted upon by the 

EDITOR routine and presented to the SALT programs as 
@ a group of 5 interconnected logic functions. 


MCF Routine - (Fig. 1 Blocks 1-2) 
Bach circuit flyer is examined and categorized. 
Those which represent only one basic logic function 
or a circuit sutiable for the EDITOR routine are 
subjected to a worse case design analysis. All 
others are manipulated to a lesser degree. 


The resultant information is placed on a magnetic 
tape record called the Master Circuit File (MCE) . 
Each record on this file represents a circuit 
flyer identified by the circuit flyer block identi- 
fication code and EC level. Within each record, 
depending upon the type of flyer, will be 
instructions to the EDITOR routine on SALT pro- 
grams, DC impedance test information, worse case 

@ "Oo" and "1" state parameters for inpuvs and 
ousputs, and error analysis information. 


Logic Test Data (Fig. 1) 


@ - This data is furnished by Engineering. It 
provides Test Equipment with circuit biock card 
pin interconnection data along with component 
location data for each card. 
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Circuit flyer kh Requirements & | & Limitations: 


\ Bach circuit flyer must panes rie aly co The Tequlre= 
ments set forth in Suffix 2. For guidance with Test 
Equipment circuit flyer requirements, contact the 
local Test Equipment Representative (Suffix 11). 


Electrical Requirements & Limitations: 
Shorts-Opens Tester 


The shorts-~-opens portion of the SALT programs 
assumes each card contact spring to be "open" 
from every other card contact spring unless told 
otherwise. There are two acceptable methods of 
indicating a shorted condition between them, 


1. Signal card springs -- The shorted condition 
between two or more signal card springs must 
be indicated on the card ALD by the use of a 
special jumper circuit flyer (SO1AF) as many 
times as is needed, 


2. Source voltage card contact springs - If two or 
more card springs are referenced to a distinct 
source voltage in the voltage pin (springs) 
comment area on the cerd ALD Suffix l, 
the shorted condition of these pins 
will be a:sumed. 


When this multi-voltage pin situation arises, a 

note must be present near the bottom of the 1st 
'gheet of the zard schematic drawing stating the 

bussing condition of these pins (Suffix 8), 


ex: "Voltage pins DO8-JO8 are bussed" 
"Voltage pins DO3-J03 are not bussed" 


Impedance Tester 


he Impedance Tester portion of SCFTS is capabie 

of making DC resistance and capacitance measure- 

ments between two card springs within the follow- 
ing limits: 


Resistance - 18 ohms to 1.8 meg ohms. 
Capacitance - .1mfd to 20 mfd 
Certain portions of analog Glass 4 ec!reuitry can 


be tested e+ this test station if sufficient tes. 
points to cave Springs are available. 
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Logic Tester 


The Logic Tester portion of SCFTS is capable of performing 
logic tests on circuitry which meets the following 
requiremerits: 


1) The circuitry to be tested must be capable of being 
described in terms of the seven basic logic functions 
(see SALT Programs). 


Cards that contain a mixture of logic and analog 
circuitry will be tested only to the extent of 
functioning whatever circuitry that conforms to 
the requirements stated above, and whose digital 
nature is not adversely affected by connection to 
analog or non-digital circuits. (See Circuit 
Design and Packaging Considerations - Test Points 
Class 4 Circuitry). | 


2) Source voltages necessary for circuit operation are 
between tl2 and -12 volts. Current requirements for 
each source voltage are as follows: 


2500 ma for voltages between +6 and -6 volts. 
2300 ma for voltages between +6 and +12 volts. 
2300 ma for voltages between -6 and -12 volts. 


Note: These requirements apply only when card pins 
normally reserved for source voltages are used. 


3) Input signal voltage swings are between a minimum 
of .8 volt to a maximum of 12 volts within the limits 
of tle and -12 volts. 


4) Input signal current falls within the following 
limits: +1 mas<linS$+100 ma, -1 maxXlin<-i00 ma. 


5) Output cignal voltage seings are between +12 and - 12 
volts. ° : 


6) Output signal current - same limits as input signal 
current. 


7) Cara Ae which are normally reserved for circuit 
ground (DO08 & JO8) are not used for other volteges 
or for signal inputs or outputs. — 


Mechanical Requirements & Limitations 
In orde> to be acceptable for test on the SCFTS the pnysical 


dimensiuns of the card assemply must conform with the views 
on the following pages. 
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All card assemblies will be guaranteed to be free 
Of dust, Clift. O11: Gr ether particles prior: vo 


entering the test area. 


Standoffs on the base of the card housing will 
always be provided as in the present housing 

Gesign to assure proper seating of the housing when 
plugged onto tne SLT board (or, in our case, test 


carriers), 


Retainer clips or other means of securing the 

housing to the card will be sufficiently strong 

to withstand at least 10 pounds maximum of static & 
force applied in such a manner as to separate the 

housing from the card. 


The test area in the SLT card manufacturing process 
throughout the corporation utilizes a test carrier © 
(Endicott tool # 9950393) based on the board re- 

formed pin design. Ail cards are plugged on these 
carriers for the entire testing process. Therefore, 

any changes in the spring contact design which would 
affect the forces, tolerances, dimensions, and etc. 

in this area must be cleared through Test Equipment 
Engineering in Endicott to assess possible impact 

on the high speed, automatic handling equipment 


(SCFTS ). 


The card will be firmly seated in the housing at 
assembly. 


OFF-LINE TEST EQUIPMENT 


Class 4 Tester | ®@ 


The Class 4 Tester is designed to accommodate SLT cards 

which are designated as Class 4 (Suffix 10) or whore 

circuitry, aithough logic in nature, exceeds tne 

previously defined electrical limitations of the SCFTS. @ 


Electrical limitations: 


1. The oe nower SUPELY accuracy shall not exceed 
a hs 52. 


2. The number of different DC voltages used to operate the 
card circuitry shall not exceed 7. 


3. For signal inputs greater than i volt. the minimum 
pulse width available is 50 ns and the maximum 
repetition rate is 10 rc. 


4. For signal inputs whose amplitude is from 1 volt to 
a minimum of lmv, the manimum pulse width is 30 ns 
and the maximum repetition rate, 1] ime. 
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The minimum output signal level is 1 mv. 


The maximum output current is 2 Amps, 


Tne output signal (voltage and/or current) can be checked 
to an accuracy of + 3%. 


Mechanical Limitations 


1. All electrical contact to circuitry on the card is made 
through the SLT card pins. 


2. Only standard SLT card sizes are acceptable. 


3. Normal ground pins (DO8 & JO8) must not be used for 
circuit inputs or outputs. 


4, Components cannot be physically below grid Y20. 


5. Components on all. five standard cards sizes cannot 
exceed .995 maximum in height. 


6. Any components requiring screw adjustment must be 
mounted in such a way that they are accessible from the 
left card edge. 


CABLE CARD TESTING 


Equipment is presently available to test cable cards (Class 

7 or 8), The following information will describe the differ- 
ent cable card configurations, both electrical and mechanical, 
Which are acceptable: 


e Electrical Limitations 


Class 7 cable cards (without components) with no components 

being present on this type of cable card, the only testing 

required is a continuity test between card springs and cable 
® termination points. Class 8 cable cards (with components) 


l. Only passive circuit elements (resistors, capacitors and 
clamp diodes) will be tested. 


2. The maximum allowable test voltages applied to the 
‘ card are + 1eV. 


3. The maximum allowable test current used in verifying 
termination holes or lands is 200 ma. 


Mechanical Limitations 
A. Class 7 Cable Cards (cards without components) 


1. Flint Cable Lferminatior Type for single layer cable 


a. 1,625" wide, .650 high, 21 tabs on back, 20 tabs 
on front and using housing 611304, 
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db. 750" wide, .650" high, 10 tabs on back, 
QQ tabs on front and using housing 811315. 


ec, .300" wide, .650" high, 10 tabs on back, 9 
tabs on front and using housing 811617 or 811618. 


d, 1.625" wide, .650" high(crossover tab 
configuration), 23 tabs on back and 22 tabs 
on front using housing 811304. 


2, Flat cable termination type for double layer 
cables. All double layer cards are to be obsoleted 
and replace by cards defined in A~-1; therefore, & 
no ultimate test equipment is being built. 
There should not be any new releases with this 
tab configuration. | | 


3. Discrete wire termination type. & 
a, Hole pattern must be on standard .125" grid 
starting with X 23, Y 23 and all X and Y 
grids ending in 3 or 8, 
b. Cards can be a maximum of 1.460" high. 


ec, Cards can be a maximum of 1.625" wide. 


d. Housings 811304, 811315, 811617, and 811618 
can be used, 


e. The card layout in panel form must be The 
same as the Standard SLT Logic Card Panel 
Layout so testing can be done on the Shorts 
and Coitinuity vranel Tester, @ 


B. Class 8 Cable Cards (cards with components) 
1, Flat Cable Termination Type for single layer Cable. 


a. 1.025" wide, 2.150" high, 21 tabs on back, 20 © 
tabs on front and using housing 8112304. The 
minimum distaice from cable tabs to nearest 
point on components is ¥Y72 + .0125., 


2. Flat Cable Termination Type for double layer Cable. 


a. These double layer cable cards are to be 
replaced by those described in B-1; therefore, 
no uitimate test equipment is being built. There 
should not be any new releases with this tab 
configuration. | | 


3. Discrete wire termination type. 
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a. Hole pattern must be on standard .125" grid 
Starting with X 23-Y 23, and all X and Y grids 
ending in 3 or 86, 

b. In panel form the card layout must be the same 
as the standard SLT Logic Card Layout so Testing 
can be done on the Shorts and Continuity Panel 
Tester. 


c. The standard cable terminating holes must be in 
the area bounded by grids X 23, X 78, Y 73 and 
® , Y 93. - For 1-12 
Xk 23, X 78, Y 33 and Y 53 - For 1-6 
X 23, X 43, ¥ 33 and Y 53 ~ For split 1-12 - 
or 2-24 , | 


@ } d. The components cannot be above grid Y 68 on 
1-12 or 2-24 cards, 


e@, The 1-12 card will be 1.625" wide, 
2.960" high and utilizing housing 811304, 


The 1-6 card will be 1.625" x 1.460 
The split pace will be .750 x 1.460 


f. Special discrete wire cards will be defined as 
those that do not fall in above categories. 
This type must be cleared through Department 
3le. The tab configurations for flat cable 
are specified in Engineering Specifications 
890911. , 
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CIRCUIT DESIGN AND PACKAGING CONSIDERATIONS 


Test Points Logic Circuitry 


Test points are requested to ensure the best quality card 
at the most economical cost and for easier detection of 
faulty components. It would be desirable to have a test 
point brought out to a card spring for every transistor 
collector or emitter (on emitter followers). This is 
impossible many times because of pin limitations and 
' Speed and noise problems. Much can be done, however, to 


help with testing. 3 | @ 
When assigning test points to a card, the purpose of 

these points should be kept in mind. As an example, 

Suppose a card uses as part of its circuitry two logic 2 
functions which are contained in the same module. When @ 


these two functions are used in the same circuit, a 

test point between them would not be too beneficial. By 
looking at the final stage, it can be determined whether 
or not the module is faulty. The intermediate test point 
could therefore be used elsewhere, The block diagram 
below illustrates this, . 


_ INPUTS _ 
) O———| #1 LOGIC 
! ° FUNCTION : ; ~O OUTPUT 
| | | | 
! : MOD.1_ 
| 
| O CHOICE 1 ® 
: ——— ————O CHOICE 2 
The first two logic blocks are in the same module and © @ 


may or may not be the same type of function as plocy 
#3. If there is only one card pin available for a 
vest point (TP) choice 1 would be the best. If the 
circuitry in either block #1 or #2 feils, it can ne . 
noted at TP chcice 1; which part fails is of no 
concern since it involves only one module. 


_ Another instance which could arise is as follows: 


ee omel etietadeatcmeetnens ane 


a 
eae 4 


aE: ETP INS We EET 
| 160f24 (6/15/66) 


peaomireeEeeN SERENE SSR SGA ES ESI PLONE RAG REMY TS ROD POC A SS TGR APO IR a Eater SS RUG TERR ORE SN NIC a eS UR pcre 


SERS: ‘ 
TESTING REQUIREMENTS CARD GROUND RULES 
Section 22 | | rt +s Gg 


CHOICE 3. 
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FUNCTION 


MOD.1 MOD. 2. | | 
| 46 
OUTPUT 
@ - puts : ng 
MOD. 4 
rm 
CHOICE 2, 
MOD.2 _ MOD.2 


In this figure there are three choices for a TP if only one 

card pin is available. Choice 1 would be the best. If module 
one (Mod. 1) is faulty, sequencing its inputs will not operate 
block 5. Likewise, Mod. 2 being faulty will not function block 5. 
Using the proper sequence of inputs, the SALT programs determine 
whether Mod. 1 or Mod. 2 is faulty. If both of these modules 
appear faulty by looking at TP 1, it's probably neither Mod. 1 

or 2 but Mod. 3 that should be replaced. This is alsc determined 
by the SALT programs. When Choice 1 is used with the output 

of block 6, a failure can be analyzed and pinpointed to any 

one of the fcur modules, — | | 


Class 4 Circuitry 


Because the testing of Class 4 circuitry is more or less done 

@ by hand, it is desired to test as much as possible on CAFTS, 
SCFTS is very fast and the diagnostics for faulty components 
are accurate, If parts of a card can be tested logically, then 
this will allow the slower Class 4 equipment to ignore this 
portion of circuitry. If a failure occurs during Class 4u 
testing, only the remaining non-logic nortion has to trea examined. 
Likewise, if parts of the Class 4 circuitry can be tested on 
the SCFTS impedance tester, there will be fewer components 
which have to be considered for Class 4 failure analysis. 
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When neither of the above two uses of test points is possible or 
when there is no Logic on the card, test points should stili be 
chosen to enable SCFITS impedance tes ting to be done. In almost 
all instances impedance tests are made from card pins to a 
voltage or ground point. Tne following two axamples illustrate @ 
a few instances involving capacitors. 
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the first illustration of each case is the better Choice, Twice) 

the capacitor is Girectly between a card Spring and ground, but in 
(c) the. capacitor is in series with an undefined network involving 
the resistor. In (b) and (da) the two logic levels (INVERT feeding 
an AND) are completely isolated from each other, which is desirable. 
However, in (a an impedance test for the capacitor would have to 

go through a diode to +Va. This test would involve the undefined 
network connected to the AND block, The test with cont Tauration : 
(b) is well defined as both ends of the capacitor are accessible from 
card springs. The "And" circuit and "Invert" circuit can also now 


be functioned logically. 4 


When complete isolation is not possible as in figure (a) and (b), 
a Single test point in most cases will still be useful. 


Other and perhaps the most important examples of where Separation 
@ of Class 4 circuitry from Logic circuitry is a definite aid to 
card testing, are as follows: 
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Ali circuitry must be tested on the off-line 
test equipment, 
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Good — 


The logic circuits 2, 3, 4, & 5 can be tested 
automatically on the SCFTS, leaving only the 
oscillator circuit to be tested on the off-line 
test equipment. 


The best approach, however, is to avoid packaging 
Class 4 circuits, such as the oscillator circuit, . 
on the same card with logic circuitry. @ 


Example 2, 


SO Ta ee ee re epee anew 


3 


Poor 


es 


20 


B rage 


The entire circuit (blocks 1, 2, 3, & 4) 
must be vested on the off-line test equipment. 
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The logic circuitry (blocks 1, 2, & 3) can be 
tested automatically on the SCFTS leaving only 
the Single Shot to be tested on the off-line 
test equipment. : 


The best approach again would be to avoid packaging 
Class 4 circuits, such as Single Shots, on the same 
card with logic circuitry. 
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There are several circuit packaging conditions which 
should be avoided, if possible, as they are difficult to 
evaluate economically at final card test. These condi- 

@ : tions are: 


1. Parallel Circuitry 


When parallel operation of transistors, modules, 
or diodes is essential to the proper operation 
of a circuit, the interconnection should be 
made on adjacent pins on the SLT board. 
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In the cases of parallel operation of the modules and 
transistors, one transistor could be faulty (open) and 
the remaining transistor could carry double Load during 
test and be accepted as good. This "good" module or 
transistor could fail at a later time in the field 
because of this overload. | 


en re ee ee ee 


: | Poor 


Good 


In the case when two diodes are paralleled in order 
to carry a greater current than the rating for one 
diode, it is possible for one to be open and the 
remaining diode to carry 20C% of the load during 

the test end pass the manufacturing acceptance ‘vests. 
This "good" diode could fail at a later time due 

to this overload. 
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Latcnes and Triggers 


mach latch cr AC input trigger circuit shoul 
: ee ~ Seube a ~~ ft tn . el eee 
have a DC reset line svailable to a car oy Os 


Tne use of signal terminating devices or 
locations other than standard card springs 
Or T1OSe Cescriped ii TALS Section. 5 under 
"Cable Terminating Cards Tester-Mechanical 
Limitations" must be avoided. 


4. Are Suppression Diodes & Relay Driving Circuitry 


® 
Arc suppression diodes must not be connected 
directly across relay coils nor should th: 
relay OPiving Circuitry be-connectad GiLPrecuiy 
to the relay. Neither condition can be 
economically tested, It is better to senarate 
one end of the arc suppression diode fron 
the relay coil and the relay OPaViIne ClPcutery 
from the relay itself, thereby taking maximum 
aavantage of automatic circuit testing on 
CARTS4 : ae 


CONCLUSION 


SLT cards conforming with these rules and requirements can 

be tested, both in process and after final assembly, in the 

most economical manner utllizing presently available test @ 
equipment, 


Cards not conformine with these rules and requirements may 

be subjccted to excessive delay in the card release CVCle 

or shipped at a poorcr quality level than anticipated @ 
It is therefore imnerative that each card design conform, as 

closely as possible, to these rules and requirements. 
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SLT ALD - Schematic 
SLT Manual Block Schematic 
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This section defines the design, drafting, and checkinr 
requirements used in the SLT Comnletely Manual Full Line 
Schematic Drawing. 


The latter portion fo this section outlines a procedure 
for checking the raw card and assembly documents (7094 
computer output) against the POMmadl Se newavic. 


Manual schematic drawings can be used for all SLT 580XXX card 
assemblies with components. The schematic sheets are bere. of “the 
total packase under the same assembly nart number with tne sheet 
numbers following in sequence the assembly drawing sheet(s). The 
titles and change numbers must amree with those on the assembly 
drawing. The chanre level code snould be SCDaraved Tor the 
change number by a vertical line. See example below: 


Formal (16xxxx) change numbers are. followed by alpha codes, 


DRAWINA FORMS 


Schematic sheets are cloth masters. The sheet Size 46 -"C? 


(17" x 22"), Schematic sheets may be horizontal (form 
82=001) or vertical (“orm 620- 8277) which is sourced in 
FF EAP ON RS 


Endicott, Dept. 385, 


CLACULTRY 


The circuitry on the schematic must agree With the Cireult fiyers 


| Applicability 


and ALD. The preferred method of Circuit layout follows the 
module structure which is more _neaningful when euenans an 
SLT card, The circuitry of SLT modules in their prererrea 
structure is shown in Section 10 OL SOUL rix. 3% 


In the case where a module has two internal diodes in parallel 
but the circuit flyer only shows one, the module representatio 
Snould be shown.when urawing the schematic. LLsS: Le Une only 
exception to the rule "the clreuitry on the schematic must 
agree with the circuit flyers and ALD! | 
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gic block on the SLD (automatic logic diagram 
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but 


Hhown on the corresponding circuit Flyer (ex. VO3A?%, VOSEK, ‘ 
ete.), DAS LOCH oe ay Sr is Sy oO Le. Pe ores onle tn Snow BS 
similar Co che 1 CesGe. cr oi ee Tee yes 2 one Dy. iA 
SUNSY WICKS, Tne Clectrical simples VeClres eile ne Cire & ; 
COMUSNeNCS- and Une. ses sepa IAwereConnee Cine J imes Si ule: pS 
2 


Rowers: in 
eroupea on the schemetic drawing in such a way that the functional 
operation of the card circuitry involved may be easily followed. 
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AVOIG Circuis. 12n%e crossovers wherever 
When eSsemoline one ANG Viduel CaircuLe: Symbolle. proups.. on 
the schematic drawing, use the logic plock revresentation 
on the card ALD as a guide. 


CIRCUITRY INDENTIPICATION 


Each portion of the schematic representing the circui 

Should be identified. The schematic ne Lor age 

logic block will be identified by the circuit flyer I. D. and 

the portion and sub-portion code located on the ALD logic 

block. The protion and subportion codes are printed ina 

.500 diameter circle and are located once for each logic block 

on the schematic near the associated circuitry. See below é 
and alsc Figure #1. . : 
Portion and sub-portion code found on ALD logic blocks, 
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COMPONENT DRAFTING REQUIREMENTS 


Lettering of part numbers snould be with a L40" template or with 
the IBM Typewriter Y3 manifold. Inkirg of components will be done 
with K&m template i2%0; voenciling of components will be done with 
cemplate Form 43296, Codes for modules (R/C or SLT), diodes, 
resistors, transistors, and other components should be obtained 

from the assembly drawing of that particular SLT card, Component 
size must be consistent throughout “he schematic sheets. The 
somponent symbols 2re showr. according to thc circuit flyer. 
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An ALD representation of a logic block is shown below. The ivayceke 
block contains the circuit flyer I. D. part number (S25AA) and the 
Portion ane sls ssPtion ‘code. (1). 
GO7—— GO7—— AM2 
JO7 —————_———— JO7 — AME 
@ When the schematic is drawn to represent the electrical equivalent 
Por the above logic block, the Circuit-Flyer I. D. and Fortion 
and SUD=POrUlon Code: are: Used to. 1ocata-and identity the CIreuLuery. 
B2A| 
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COMDONSNUS drawm in a Horizontal posi Vion carry their Locations 

and values either directly above or directly above and below 
witn the component. location always at the top, followed by “ene 
Values EUCs 
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For vertically drawn components the location and value is 


Siuer Une VIgie. OF Lert Side. bur Ot. Split, 
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Resistors-Resistors within modules are coded with the module 


location identification and their ohmic value, Discrete resistors 


are coded with their assemoly identification, wattage, ohmic 
Value and: Tolerance, 


An example of resistor designations is as follows: 
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Section 23A - AALS eel 
| | SLT Completely Manual 
@ Capacitors Line Schematic Drawing 


Location coding in R/C modules is that which appears cn the 
associated assembly drawing (ex. 5Al, 2A2) plus the 
Capacitance (1eeur, 12pf). 


Discrete capacitors are coded as on the assembly drawing 
for the associated capacitors (ex. 1Cl1, 5C2) plus the 
capacitance value. Polarized capacitors must have their 
positive and identified with ea + SL es 


Two-leaded, non-polorized R/C Modules will not have the 
pin locations shown as in the example below (341). 


Bxample: 
| | 5C2 
a | cel 72PF 
Tels, (2 SAI .B2UF 


_ “6BUF OG im eatin 


| is 


Pay Filter capacitors must be indicated with pin blocks when 
; they are R/C modules (ex. 2414883) .* 


© * Filter capacitors must not be bussed. 
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Line Schematic Drawing 
Transistors 


& Transistors are found in SLT modules and ag discretes. Code 
| transistors inside the SLT modules with the module identifi- 
cation part number (ex. 2473, 12z1). This number should be 
located within the collector portion of the transistor, "p" 
- or "N" (representing NPN or PNP type) is locate@ within the 


base portion of the transistor, , 


On discretes the coding 1s as on the assembly drawing for 
that card. (discretes are coded with a Q) ex. 3Q1, Hee, 


s 


+3V 
* 


~ 
at 


D>, Discrete 
a “Pansistor 


NPN Tyre 


& PNP Type 
Transistors 


Transistors 
-Notice Inverted 
Emitter Port: cn 


Imdicate transistors with a 1/2" x 3/4" rectangle unless the 
eomponent part number requires a larger size. Example: 
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SLT MODULES 


The preferred method of drawing the most commonly used 

modules is shown in Section 10 of Suffix 3. Every 

component within the module must be coded with the module 
assembly identification (ex, 1223, 221). Enclose all component 
pin numbers in a ¢" block. Pins which are used as extenders 
are to be shown, This is valuable for testing information. 
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Other comgonents drafting requirements which are not 
indicated in the previous material may be obtained 
from TEP.O-1035-0. All pins must be shown whether they 
are used or not. Connections within the mocule are 
made witn an 1/8" dot and should not be made to pin 
blocks. Component sizes within the module are described 
iu the preceding material. | & 


UNUSED COMPONENTS 


All unused discrete or unused individual circuits within 


a module must be grouped together on the last schematic & 
sheets under the title "Unused Components." 
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Line Schematic Drawing | 
LINE SYMBOLS 


Input-Outputs 
All inputs must enter at the left side of the schematic sheet, 


All outputs must leave on the extreme right of sheet. Terminate 
input-output lines with an 1/8" circle. 


BO2 o—____ {0 D06 


Line Intersections 


+ 


Electrically common line intersections are to be shown with 


an 1/8" dot at their intersection, ‘aaa cna 


Line intersections with no electrical connection Shall be 
Shown with no dot at their intersection. 


Voltage Designations 


All voltage and ground connections will be shown in a vertical 
direction. Positive voltage are shown upward and negative 
voltages downward. The only exception to this is for filter 
capacitors when -3 for example, is filtered to ground. The 

-3 designation would be shown in an upward vertical position. 
Ground is indicated in a downward ae ee 


42 +6 The 


_ | -12 , 
The "V" is not required after the voltage quantity. Example: 
+3 or -3 is preferred over +3V or -3V. When using +12 marginal 
voltage the "M" must be shown since it identifies this voltage 
from the usual +12. IncCication of the +12 marginal voltage 
will be 12M, | 


Bussing representation of voltages or grounds is not allowed. 
wach voltage or ground connection will be shown with 4 separate. 
aopropriate symbol. | 


Schematic Numbering Seoguence 
R&ie iti NUMDEPING oe€gQuence 


Identification oz: sheet numbering - Since the schematic sheets 
are part of the assembly package they must be included in the 
total number of assembly documents. The ALS(s) are numbered 
first, assembly erect (a) second, and the schematic shneet(s) 
third. | 
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CROSS REFERENCE BETWEEN SCHEMATIC SHEETS 


Lines indicating connections between pages should be Lrought 
out to the extreme right or left side of the schematic siect. 
These sines should be terminated with breaklines. The break- 
lines are labelled from "A" to "4" (top to bottom) and then 
"AA" to "ZZ" beginning on the first sheet of schematic. Do 
not use letters JT or O when labelling breaklines. 
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Drawing ' 
> ae If a signal pin from one sheet of schematic goes to ather sheets of schematic, 
© the breaklines on the schematic sheets will have the Signal pin printed in 


parenthesis below them. The cross referencing must then be done as shown below. 
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NOTES ON SCHEMATICS 


Notes on schematics should be avoided wherever possible. If 
notes are used they will be on the first sheet, 


Accepted notes which have become necessary for release procedures 
are bussing notes. The bussing note is put on the first sheet 

of schematic near the bottom and aids testing personnel in their 
evaluation of the card. 


A bussing note is required in all cases where a service voltage 
enters a card on more than one card spring contact and is used 
in conjunction with the cards circuitry. In general, two (2) 
socket wide cards require a bussing and one (1) socket wide 
ecards do not; but the preceding definition will take precedence. 


If no pins are bussed state: 
"NOTE--NO BUSSING CONDITION" 


The standard bussing notes are as follows: 


+3 -- D033, J03 Bussed | 
-3 -- BO6, GO3 Standard note for most 
+6 =-- ‘Bll, Gll 3ONS family 


GND-- DO8, Jos 


+12 - DO3, JO3 Not Bussed | Standard note for 7OONS 
+12M - Bll, Gll Not Bussed 2 socket cards with 
GND - DOS, Joe Bussed J ground plane 


+12 - DO3, JO3 Not Bussed Standard note for most TOONS 
+12M - Bll, Gll Not Busseu © socket cards. | 


GND ~ DO8, JO3 Not Bussed 
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other information necessary for schematic design. 
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© MANUAL CHECK FOR COMPUTER GENERATED ASSEMBLY 
A : A INS ? nine) : PAN SEASEA, STRUTT Pi CC OR RR a 


? AND RAW CARD DOCUMENTS 
MoI WADMAT GATT oer TANEOUS Sa eran att ace 

Al a LR a iy O} MA me Osean eee 
DESCRIPTION 


ui Whe Tg hae 


she procedure will be divided in this outline into two (2) areas: 


A. Checking of raw card (front and back artwork) circuitry 
connections against the schematic for that raw cara. 


B. Checking of the other pertinent information on the raw 
card document (This information would be notes, part 
@ numbers, E. C. , etc.). me 


A. The following procedure is recommended for checking tne raw 


” 


card printout against its associated schematic. * 


@ The raw card printouts from the 7094 Computer are stapled 
together (front artwork over the back artwork). When 
Stapling these two printouts together make sure the hole and 
tab locations on the front artwork printout are directly 
over those on the back artwork printout. 


From the assembly drawing printout draw the component 
outline and location number (ex: 2423, 271) on the front 


ia 
“© artwork printout. 


Obtain a blueprint of the schematic sheet(s). You will 
check the raw card printouts against the blueprint of 
schematic. 


Check all voltage connections on raw card printout 
against the schematic print. Indicate on these two 
documents that you have checked the voltage connection 

® by marking a particular voltage with a colored pencil. 
Different voltages would have different colors to avoid 
confusion, Signal line connections would be auother 
color also, When checking voltage and Signal lines on 
the printout make sure iine widths are correct 

@ (A for voltage and B for signals). C lines and diagnols 
cary De Vistally tnécrnea (ie errata printout will 
usually call out an error if these lines are shorting 
problems). 


After the printouts have been checked for point vo point 
connection against the schematic a final visual inspecticn 
Should oe made. A visual inspection should be made for possible 
"corner" conditions which the errata will no: pick up. Corner 
conditions are those line conditions that have opposing 
junctions: 


* This checking proced're is heneficia] only when the schematic 
is drawn from the ALD and not from the multicolor. 
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B. After the circuitry has been checked using step A, the header 
information on the printout (part numbers, E. C., ete.) must 
be checked. The following procedure is recommended: 
Use the sample list of DA header information shown on Figure #10. 
to check the printouts. Figure #10 titled "SLT DA OUTPUT 
CHECK SHEET" indicates a list of all header information which 
Should be checked on the raw card and assembly documents print- 
out. 


After the check sheet is completed make a complete visual 
check of the printouts. | 


All errors found on the printout by improper DA input combined & 
with the errata printout errors must be corrected, of course, 
and reinput through DA. 


SUMMARY 


To provide a manual raw card printout check against the schematic 
the following steps must be taken: 


1. Check the raw card (front and back artwork) printouts 
against the schematic for that raw card. 


2. Use the attached check sheet to assure that all pertinent 
information on the raw card and assembly documents printcut 
is correct. 


The main advantage of this manual check is that it is a process 
by which the raw card drawings, assembly drawing and schematic 
coding are all checked completely and thoroughly. 
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SLT DA OUTPUT CHECK SHEET 


P/N 
B/C... 
Analyzer 
Date _ 


1. <All printouts for correct raw card & assembly P/N (Refer to 
work request.) | 


. Proper EC levels & dates. 


. Proper sheet numbering. 


2 
3 
4, Raw card level. 
5 Check component numbering & coding against component check sheet 
6 


Eng. Spec. numbers on front art printout against numbers over 
logic blocks on ALD. ("AG" note on assembly requires 811800 
Spec. No.) | | 


7. Check voltage pin data on DA Assembly printout against that on 
ALD & multicolor. 


8, Check all information on Eng. Chg. dava worksheets against 
printouts to make sure all changes were appropriately made. 


9, Check wiring to be sure all signal lines are "B" lines. 


"A tt 


10. Check wiring to be sure all voltages and ground are lines. 


11. Flash lines (D,E F,G,) should be in proper grids and two dia- 
gonals in length. 


12. Check for illegal corner conditions on artworks. | 


‘ 


13. If internal plane is used, check all pickup er & check 
bussing Eos if any. Also check I.P. P 


14, Notes on components should agree with the SLT Ground Rules. 
15. Check contact quantity in "CE" note. 

16. All 7094 errata should be corrected. | 
17. Check decoupling note against that on multicolor. 
18, Check all notes on multicolor & printouts for compatability. 


19, Check wiring under special components (i.e. Tstr, Keeds, 
Crystals, Pots) to see that it conforms to ground rules. 


eO. All check prints & check print-outs to be stamped, dated & 
initialed iy checker. | : 
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This section defines the requirements of a combined ALD- schematic. 
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' This method was caesigned originally for all modular SLD Carcs. _How~ 
ever, changes nave been incorporated which allow cervain SLD/SLT ' 
cards to use this mevhod. Only SED/SLE carcs that can be Gocumented 

2 ALD-SCHEMATIC wise within the following ground rules may use this 
~ method. All other cards must use one of the other metnods. | 
DESCRIPTION 
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© The ALD-SCHEMATIC is a single comouter-senerated document thet 
satisfies both ALD and Schesatic requirements, When it is used, an. 
individual seins cocument is not required; however, Lhe OnLy, 
be used if the circuit elements associated with each cirone al aiesne 
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pt on a Logic Master | 
Tape (LMT); this provides ne user with a history on one tape. 
Also realized when using this method is a reduction in the RUmMo er 
of card documents requiz ea to support the physical card assern Ly; 
MADNESS NENG Re LEASE PROCEDURE 
The ALD-SCEEMATIC pages for each SLT or SLD card are put’ on the _ 
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(a) Block Inputs and Outputs - Show the component pins 
‘associated with each signal line. 
Unused input and output pins are 
not to be shown on these blocks 
(see spare block, page 5 of 13, 
Section 235). 


Dot blocks must be used when required (as in Example below). 
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¥Tf the note is not followed for RO3AE, DA 
errata will result. 
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block for each "AND" outout line (see example below). 
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** Extending within the same module - When it is necessary to extend 
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OE SOLIS ONE OE NE: SNES PS OE 3 


A SERVIC, : 
Sloan 2 ‘ the information in the function 
ee A block is duplicated in the SERV* 
TOS A Tvs block 
4538409 -~ 45354: | 
i -o2|MOoL | Zw 
“>! 1) AX © Be ee g 
DD Ube SE & vite Fyig 
*% An alternate method using listed DLOCKS: Or representing these conditions 
is bern investigated and will be included in the next arait if approved. 


Lead Resistors When the load res: 


7 
— 
ns e G. 

code a th es; cisogitye = 
SONpOnene Sere Nunve-- en cere? in eiS Lars ; 
4 positions on line 4. All other data on 
loaaG blocks will be the same as Example 1 i 
(page 2). | 
| 
OnE: | 

eutne ania. i aaa mea TA: i | pas 9 

On | [R : JOR | ie y, | 

-OUZO05 | \ROG . | “Olivos | pAOe | 
SH\m MS t _-. , § ae — ee , 
rOSAD & —— TGLAA | IFOBAD Ino pi Telaay ; 
£55 Boi | bof A eG: eee ae nae by nei 
= (I> D- Copan, es 3 4 [Lr AL ICOs6i gee — 
“Of Mov | RO i ~Of¢ tA 26; : : 
| i | | VCO | ae boy 

‘ 

4D Se at ~ P af > ~ 8 3 Ad 4 
2B fi] 43_-FN ~? JAC LA LfeD : 
i 
Load resistor - Ciscrete conoonentc Exam. Load resistor - R/C pac exam 
} 


oe 


= c DN tech TOL Bea itl lla Tie EE TINT wt NS Sere ee te Se ETAT ema et pee ia gare Se 8 aia ais eel: =a amsammy 
WCF ARD GROUsD RULES..Dar. , 2-230, 3 § 
Pca cee ae teivare te melee So epee ae salman SR ET: cree 3 

— ITMATT 7 + aie i j gy 

SLD ALD-SCHEMATIC H = Inst 235 a loses A 
1 Bo Cat, Subst 7 


Vv < 


Load Resistors (continued) 


Multiple loads as recuired in the TI15AA, are shown in this example. 
NOTE: Lines 3 and 4 carry the flyer ID and portio n suoportion 
numbers of the function block, while the other data is as specified 
in example 1 (page 2). 
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Combined Circuit Flyers : 


Combined Flyers must meet the ground rule of one component per flyer 
(as. stated on vage 1). In order for combined flyers to be snown, they 
mus.t 


be represented by their unit flyer breakdown. 


The following is an example of the ALD-Schematic representation of the 
"cecmbined fiyer VO3AL*". 
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Any two-pin modular or discret ult which 
is represented on the assembly drawing without pin desi Ons Muse 
also be represented on the ALD-Schematic without pins oun ( 


see 
example below). The appropriate input pin must be shown only if the 
component is polarized. 
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JUMPER BLOCKS 


cumper Blocks (programmed) will be shown as below: 
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Note: Program Cap 31Ul1 and 32U1 from the assembly dr rawing will be 
identified as 31U and 32U on the ALD-Schematic. (This will 
be input where the pin position usually is inout beside the 
biock). 
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cumper Blocks,used to connect two card tabs together, will be shown 
2s below. | 
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Decoupling Cavacitors 


Decoupling capacitors are drawn as separate blocks. The block ZUNCELOn 
is CAP and an asterisk is coded on the far right end Line 1. ‘The 


circuit Block ID is entered in Line 3 instead of the capacitor value. 
The last 4 digits of the data component: part ee are entered in 
the first 4 positions of Line 4 and the assembly code in Line 5. 


Decoupling 1s vindicated by a. Cap* Block, i.e. 
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(Contains SLT/SLD Module or 4, 6, or 8 leaded RC module Voltage Pin 
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Card=Size, = 2~24 


Line l = PACKessk==5| TO3 
Line 2 Voltage = Pins 
Line 3 +6V, Bll, Gill s====+2V, 'D03, J03 
Line 4 -~3V, BO6, G06 ===== GND, DO8, J08 
Line 5 Standa rd = Restricted 
Line 6 *All = Voltages = Are = Bussed 
© Line 7 *Z1 = +06 = 03, +03 = 07, -03 = 11, 00 = 10 
Line 8 Lo. = 03 S074 00-= 02, 16 : 
Line 9 *Al = +03 = 04 
10 - ,; 


Line 


© Note: 00 is used to indicate Ground on module voltage pin. 


Bach line has MAX \X of 30 cnaracters. If the number of modules used on the 
card causes the comments seceion x6 ae. 1) Lines; eCoveional voltage 
pin data can be entered on a second AL -~Schematic page. 


Line 6 (above) 


(a) When all voltages are bussed enter "All voltages are bussed". 
(b) When no voltages are bussee€ enter "No voitage bussing". 
{(c) When some voltages are bussed enter "GND only pnussed or +06 only 


bussed", etc. 
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Unused Components 


Unused component DOL ELONS re indicated Dy blocks drawn on ,the ALD- | 
Schematic. The block used for the unused component is the same as the 


general block with the following exceptions: 


Line 1 within the block will contain the word "SPARE" followed b\ 
an asterisk. Unused component portions may be shown as descriped. 
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No Block ID nor card portion/subvortion code is assicned to this block. 
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ALD-Schematic Pace Numbering 


ALD-Schematic oages will be numbered in order followed by the assembly 
d> wing page (the last numbered vace or pages). For example, iit tnere 
a~ xwo ALD-Sczemeatic vages and ons ue - pace, the ALD- 
ScnematicS Wiil ce numpered. Shsc. Boy eneee 2 OL 37 and Use:.2 
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block position on the AL . wn the form of "“sheetey=of=x", 
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(a) Machine - Assembly 
(b) Page number - from ALD-Schematic 
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(dq) Net Identification - for each line associated with 4 com onent pin, 
ky use psuedo net number or real net numoer aan inouts trom other 
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SCOPE 


This section defines the requirements of an SL? Manual Block Schematic 
used in the release of an SLT Card, 


DESCRIPTION 


the Manual Block Schematic is 2 hand drawn document that may be used ith 
combination with & Pull line schematic when a portion of Se -ClL revi 
& "iyers on the card ALD meet the Pollowing criteria: 


1) The cireuit elements associated with each cireuit Flyer to be repre- 
"= S6NLEd by 2 Single block are contained within one component, 


@ 2) The circuit Flyers satisfying Item (1) must appear more than once 
= On Che Card ALD 34 order to insure that the total number of schematic. 
Dages 18S reduced ag compared with the full line schematic, 


This procedure does not ceplace the existing Schematic Ground Rules 
wy (Section 23A), but does Provide an alternate Drocedure which may be used 
oP if’ the conditions Stated above are Satisfied, 
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: Applicability ; Responsibility 
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DESCRIPTION Kommneiesy 


The Example on previous page contains the following items: 


1) Circuit Flyer Inputs - Each input line on the card ALD is indicated 
ana the associated module pin placed on the left side of the block. 
The order shown should match the line position order on the Card 
ALD. Unused input pins are shown only if they can be interchanged 
with existing pins and are drawn below the wired ones. 


2) Volivage Pins « (Component pin to card connections that are assigned 
to voltages). Positive Voltage Pins are indicated on top of each 
block and negative voltages plus ground on the bottom. If the 
number of voltage pins used causes the spacing . to become crowded, 
the width of the block may be increased. . @ 


3) Output Pins - Each output line on the Card ALD is shown and the 
associated module pin placed on the right side of the block. If 
the module involved has a load resistor but the circuit function 
does not require that it be wired, the correct module pin should @ 
still be shown, i.e.: In the example block, if the circuit were 
TOZ3AA, pin 8 would still be shown but not connected to pin 9. 


4) Internal Block Data - (for convenience called lines i, 2, 3, 4, 5) 
Line 1 - Circuit Function from Card ALD and Circuit Flyers 


Line 2 - Card Assembly Component Identification Code from 
Assembly Drawing. 


Line 3 - Circuit Flyer Block ID. 


Line 4 - Last 4 digits of the component part number in the 
first 4 positions of Line 4. The Circuit Flyer 
Portion, Sub=—Portion code must agree with Card 


ALD block equivalent. | & 
Line 5 - Component Position sequence number from Assembly 
Drawing. 
AND Extender Blocks | & 


Diode extenders ure indicated by a separate block. The function (Line 1) 
is indicated as EXT and the extanded Circuit Flyer's Block ID is used 
(Line 3). The Portion, Sub-Portion ecde ‘Line 4) is also identical: to 
that of the extended block. Mosule anc pin data follows the typical 
manual block format. : 
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The "OR" Extend is shown by indicating the correct pins at the output 
of the "AND" blocks and repeating the input pin to the "OR" block for 
each "OR" extend line. 
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Load resistors other than those contained within SLT Modules are drawn 
in conventional schematic form. 
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CCDA 18 a system of 1401 and 7090/7094 DrPORYrems Gepiened te proyites 
&. CONSISGING INVeEr lace Prom SDD to SMD. “This 4 2 2S the 
Engineering Description Tape (EDI). The die OD s 
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18 a complete description of the ec i ayoen 
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Which is conputer processed by Sit 
-or the manufacturing process. 


@® The CCDA system uses the following tape files: | , 


Ons Component Library Tape (CLT) ~ contains the physical and 
electrical description of all components tha 1@ WE SS 
circuit cards. This tape is the source for all commoner: 
data required by the programs, Two procrams Are avai ieuls 


which provide listings of the electrical and physical deca 


b. Circuit Plvyer Taps CCET) ~ a deserinption of the flyer crice 
data is maintained for use in the Phase I with LP 3h snd 


Phase II CCDA programs. 


Ce Card History Tap (CHT) ~ all locations peat nave operation 
CCDA systems maintain the latest le 
card designs on their CRIT, pa ee 
card data when processing E.C, qr 
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d. Logic Master Tape (LMT) - The LMT contains the latest level 

'dogie dlagrams of all cards. It is used in the CiDA Soe 
for generating LR 31, automatically vackaring earas, ane 
placing the Automated Logic Diagram (ALD) on the ED?, 


Phase I - | | 


This mode requires a manual layout of the card assembiy., The 
lavout data is then transeribed, keypunched, and proces 

@ the lvl programs which do the foil owing: 

a ae Ciieck formats and some input. 


Dy Sexrect component data from the CUT, 


ate 


c. Organize data and orepare an input tape for the 7090/7094, 
The 7090/7094 nroerame: 

Qe Check line and land spacing. 

b. Cieck for correct transcription of nets, 
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E PROCESSING (oORP) 

All EDT's are sent to Endicott, SMD Systems 
processing through the CCRP system. 1. 
the Engineering release drawings (excent schematic), bills of 
material, and numerical control data essential to manufacture 
tested card assemblies, ‘The release drawings are printed on a 
special printer and sent to SDD, Dept. 146 for preparation to 
release to the corporation, A history tape file is maintained 
ali EDTs processed and release However, the assembly and ALD 
drawing images are not retained, 
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In order to describe circuit card information to the CCDA 
computer system it mist be put into a digitizable form. ‘The 
following write-up presents the rules required to indicate 
Wires, lands, holes,and components in the digitizable form. 
Presently, two fomnats are available. The Combined Format 

6 Shows the front and back artwork and component data on one 
grid sheet using different colors for each. The Separate 
Format sepavates the front and back artwork and component 
information on to three separate grid sheets. 


Figure ] shows an example of the Combined Format distorted 
grid form used for all standard hole location cards. Random 
hole location cards use the Separate Format grid form shown 
in Figure 2 , 
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Iwo size forms are available in the Combined Format and one 
size in the Senarate Format. The smaller Combined Format forn 
is used for all card sizes up to 2-24 and the larger form is ' 
used for 2-36 cards. The smaller card sizes are indicated on 
the forms by drawing a heavy line down X83 for one wide cards 
and across YO7 for one high cards. 


© the SLT card grids are indicated on the forms bv the numbered 
Spaces. The alpha-numeric code at the standard hole locations 
is used for transcription purposes. The periphial data blocks 
are provided to indicate applicable records and header information 
for the card. These blocks are similar to the output documents 
@ as an aid to checking. 


For information concerning the availability of these forms, 
contact Department 146, 7 


Combined Distcrted Grid Form 

The comsined distorted grid form is used- when: 

a The front and back artwork and components are desired on 
one document. 


Only standard hole locations are used. 
‘ The San Jose digitizer wi1l be used to transcribe the 2ard. 


Qo 


When only the standard nole locations are used, only two useable 
grids or channels for routing wires lie between adjacent standaré 
hole locations. 
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this rule has permitted these grid spaces to be e3 xpanded and the 
mn 1 e., The expand oa grid spaces provide enough 
poo Tor Prone ara back artwork lines routed on the same grid 
to be indicated clearly. The only indications for the erids end- 
ih Be As if 9, which are squee ee out and required only for 
some 45° lines, is the form lines | 
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Suggested color codes and jJine structure are as follows: 
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Front artwork - Solid Red or Orange 
Back artwork - Dashed reproducible Blue 
Components - solid Green | 
Nseries 
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Separate Grid Form - 
The separate grid form is used when: 


Ae Separation of the front and back artwork saa components is 


desired. 
b. Random hole Locations are used. 


All SLT grids are indicated on this form by the numbered spaces. 


ARTWORK LINES 


Artwork lines are indicated on the grid forms py drawing a 
straight line witisin the form lines between che desired grid 
coordinates. 


The following line widths are indicated on the grid by placing the 
appropriate code in the same color where the line, leaves and enters 
a land, tab, or chances size. Codes for "B" lines are ungerstood 
and do not need to be shown. 


Code | 
A .031 Offset .0125 up & rignt 
B .013 
C 0013 Offset .C125 up & right 
D .031 Corner line upper left 
E .031 Corner line upper right 
iF 0031 Corner line lower right 
G O31 Corner linc lower lert 


Artwork lines are arewn by the PCG using an octagonal reticle 

the size of the line width. The PCG starts and stops at the begin- 
ning and end of each line segment with the exception of D, E, Wg 

and G lines which are flashed at the appropriate "x" and "y" 

grid coordinate calculated from’ the endpoints of the line segment 
given. If tnese lines are not drawn exactly as shown on tne Line 
Zo eocemeny 2 Shanks the PCG will draw them in error. 
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"A" Jines are primarily used for routing voltage lines. Since 
son at wean! a. thant Co sa hae has . Se eee 
they are .03]1 wide only one "A" line can be placed between 
{4 a poe eee ge 
standard hole locations. 


"co" Lines Uses - 


"Cc" lines were designed for, and should only be used for, routing 
a .013 line between "L" lands on standard hole locations. 


NA" and "Cl" Line Placement ~- 


MOTT RON 


Since the reticles for "A" and "C" lines are offset .0125 to the 
right and up from the grid locations that they are called out 
for they can only be drawn in the left or lower channel. or on 
erids ending in O and 5, between standard hole locations; except 
YO65 on one high cards, Y125 on two high cards, and Y185 on 
three high cards. Refer to the following illustrations. 
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"C" LINE PLACEMENT 
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"B" lines are primarily used for routing signa 
"B" Line Placement - 


Two "BY lines can be routed between two adjacent lands on standard 
hole Location cards or on all er 


, ids ending in 0, 1, 5 and 6 
except YOOO on 1 Hi cards, Y1l26 on 2 Hi cards, and Y186 on 3 Hi 
cards. Refer to the following illustrations, 


"B" LINE PLACEMENT 
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D, E, F, and G Line Uses o 


These lines were designed so tiuat two .031 lines could be routed 
through the area between or adjacent to four standard lend locations. 
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D, E, F, and G Line Placement ~ 


These lines must be positioned exuctl 
and on the line placement 
L! 


y a8 indicated in the examples 
chart relative to the ene points of the 
line or else they will be positioned incorrectly by the PCG, 


Dcrcneeace : : 


Lragh 
Oe eg Be IES Rebbe: 


fe 
neces epee tr ct R SE SOAR SAAT ASR SE 
ph hapascte peg T ARRETY ait CEST SO Sal 


: fae 

Bh 7 

; ; 

% : - oa 
odes 2 

t BE, coweansegy gees MB Seg sa Seas Bad 
E sesaranporsa reg LEMS SCHR AEE 


H+. o ~~ > os lo Sa Sains Adit ae Gad tr 
TD Se" Ti NE PLAC ENT 


 yatend 


‘ 


Yk 


tg 2 
oe wth s 
Sed Rw od 


~ Cee ag 


“of18 
‘oe. 


* 


pe op epee ae: “a % ee DOT oe % med 
7 : f 
a f 
§ ae ny a as A é a 
es 7 4 B t # j : i * j bee ad 2 
af t >} i a: , 
eB) ee toe " x te Sawa # & 

# 

ae Ae oN . 
® “ap ihe 

a ra een y 3 


sae : & ” Bere 
Cae 9 3 
} 
ar can res ot ony =a oe om se a, is ‘ ane Mek ame fe wf "% oe Lede re “ ~ ame wb * 
j @ Vs i Le SL EMS JME GLOSS THe Oe FY CP GAPE. es ie ee Oe sae @ 
we a 
AS OASIS pth g Satine 8 So Aae rena RO TOR Yr, wae’ i 
‘4 b i t 
3 i : : 
_ ff 
. : ' 
P| i | 
: F i 
| | 7 
f of a 
§ 
: ig . Se in en ee) Re, ia oe £ 7 
oN * . C4 es ra ‘ a a 4 hry $ ‘ > a owe y 
o ie fh VO! Ld tlie UE Ok d see) a tos GAGE wae, Ce LO im LOWS 8 
Z Le cls one oe ae 
a. Between diagonal lands 


De JES Claro nope eres 7 | 
c. If necessary because of paclaging density 


ines should only be connecte 

vilrement exists to connect ait 
S ewhere, care must be taken t 
OCGe conne ection is made. Refer to artyork 1 
G LaCeEMmen 


a j Pe ra He “y t. 
A, The "B" line routed om YO21 in the center notch area shown 
in the following -igure is permitted only when no other wire 
routing is po ssible. 
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All lines are "B" unless othe: 


i 
afm 


ery Goad caer 


aieeaias 


i} 


sap eases 


H 


city Cee nen oe 
s 
¥ 


on ete ne 
i i i 
rp entvcacd: asmmmemias tees 
H ° 
; 


icSeaeee 


wetles ee qo open at manned 


6 a a 
oreo 


glia 
Dee 77 ae 
LiL ++ | an Pt ee +l EEN ES 
I ex ee nti 

Olt oO etl oO 


pie 


noted, 


* 


VLSe 


- 
ae 


All lands are "J", 
potted lines ind'cate alternate routing, 


Be RE REPT oe Grae TE te 


“5 
tts 
ae 


DAMOUR BUSES Paid ol BE gee Rabe ht 
ee 
iy 
* 
x, 


ea ea 


es ARES ARTES 


ECR Rte PIR Dee a 2 


BSS ES eS SSS LES es a es Seda NOL 


aN, 
2 


PS 
we % 
a 


prs 
z 
A oe Yas 


ah cate aarivet 


= 
rie 
I 
< 


4G 


rae ae ae re, 
: it ty 


aor y 
j 


~, manent, 
f 
Edin by 


Do 
bin 


BE ENE RT EE RN AN SB 
i 


PE TS MN Es THES EG IE a 
+: 


SL 


Bee 


Secours 


D HOLE 


a) 
i 


Ly 


CUSNBA 
COME 


2 A 
of by 


por 

nae i yet 

. Pps 
Par 


7 t 
i \ 


“1%, 
4 
wien 


AYPY rari ne 
NG FOR, 


Ww 
oft 


“y oe | 
GREED 


A oe ho 


WW 
A 


ay 


a 


ren 
Wak 


22) 
aw, 


2 : ! 
eS ee an Stag ge 


(nn 2 


Sete i | 


ESE Rage ae Ram D500) eens Se Per 
cea Sic ee eee od 


i } : : 
me gan | 


=e a 


8 Cee ee | 
Pe De se et 
i 3 


: cy o 
‘Be. : { TPeid Rh ae 
Bee SESE ees ae) 
PES? pete ae rd 
panne ce ani ssn oe ae 


sci oa 


— 


e 


a on) | 


We 


2 
0) 
Ss 
0) 
1 
4) 
e 
ri 
— 
ri 
r- 
<= 


Pou 


- 


' unless: otherwise noted, 


All lands are "J", 


Dotted lines indicate alternate 


a 


RS ne IEE GEE Re ogee oR TOS UR EE ee Re SE gE ea RII Ped Attn ecg te ig Ge ee wove adap “goats “nab edeneints gob nil Niaeee nmethamitridimetenditiimeminet ested nate abana Eee 


read 

so 3 

. & S$ ; ae | 

A E a j 
eS ; al 


co oe) cO ro 9 
2) t vw 


. e) 
ln} —lolo| Inlwlols ola! Nido 


Ola t=] oF | | Ot 
ee oe (8)8, 940 peo /.a) S| hahah | sis]s | mir 
i a ae po) i | a we or a | 


ae Si SPN Has ie ees Se bane GR ee ace aes 
“—< ha ee ee ee ees es ane 
w oe eS 
i { j H 
t 


| 
fo : ae ee ee 


foes } wade ee aaa ave soni sarene. 


2 ¢ t i } 
eee g SEEN SEEN Seleeeme lace oe ee ee 
tok ; i oe FG 
f ; 
i ! ifpe | 
| Pes ee, ee ccs a 
Lge Ros 5 i 5 RATES 
i i : : 
uke rd Ms p 


| ee 


eee 

os a 

ive ae 

pi : 

Poet Nis ates rom 

tsace ‘“ 4 
ant 


f 
8 
9 


Q 1! Leena eB) 
es of a) coco 8 
7 yoy Poy : a i af 
: ites ae ones E i 
ae wer cal ned ae f 4 
eee, ape 
Ci ae ae re COW te 
ne et Ts eee cy 
se? a ee ae 
e - * om @® Wu i Lo 
Af ‘ ait 


SURE 
8 
4 
a 
u 
4 


Arey id 6 


= ; mieten), tee cele 
oe aetna ; | i : ae) 4 
aS ladin diet a eee se cea iam 5 
es 7 i rq : 
an aon a | : 
cee ane ae cmt ee Pr a. Sania i meney Far cima: gantaaes § 
‘ i t 
Anas © ee a es ae po 
Beene ree re ee Sr ceed PR oe - nah deena eo 


Ail lines are "B" unless ot 


PD i Wyler} bagi om PSECU ODE Mm! OI) ct 
ee a MO oho gine 
H Daas | ~ Be Bat footy! 
leo: aplool joic cs ke ie ad oe ee 
" i } $ . 1 ; 
ee es ne aie | ae ' pi j i 
i H toy! 

re ae 

Bhat 


eS, % i 
aio ba 


kar Stat 
eee 
Kast 
& g 
= # 
Peat 
i 3 
Fy, 
i? 
aw 
ie 
op 
aes 
Ro gs 


: 
é : : 
’ 
as : ' 
: . 
4 i 
i ; : 
i : ae 
: ape at 
: * x ; 
: 2 ‘ i 
s ¥ : wee 2 
ae: i : 
: ‘ : ' 
: ! t : es : 
: f es Se meal 
: : - 
: sisul nae - 2 ; 
bee et : : 
‘ ! | 
; 1 eee weg en 
; we Hae iN { 3 
i ih ae ' 8 
i : 
* é ! 
* 2 L nes eT ee 
: a3 ope eee chee teed 
. shes + a, oa 1 ‘ 


whee ey 
ane ee ee 


vee eg ee end emer epee 


poe went ee dee oy ae T 
i 
“ : a 
: i t i 4 t 
: { H t ee eves eee 
i : i too Bea fo 
Ss ne ne : : | : 
: | : : : rent = 
j 5 t | } i H \ . ee ape gee _ 
: : 2 : de piace gs aa 
gy it egece cca eget SET ae 
a 
: : : i 
: : : 
i . genmnee ne ie 
Benes vepoettm tie meee : 
wre ‘ 
i 3 : : 
: : i 
ee ne Oe cae 
a a oe oe 
t z 
: { ; i : 
; , pees ree oe 
care Gere coprmemett 
{ ‘ 
Pad . 5 { : 
my Ba eee 
Nt be setae ~ 
ae : 


a i aol meee . : % 
; ' : | ; 
wigihteeis ee 


tebe B98 aincsvra ct 


i 


© we : 


i : 
Sb ate iapees seas sae thee AF 


i 
1 
wet eee ‘ 


‘ 
ee nt ES 


7 a eens aes 
: Pie oda eee CPE 
ee ao aoe! 1&8 : 4 t { sgntes Lp EAS 

- } : : : 1&8 | 

‘ : vi 7 ’ 

} ‘ : 

s 

SA ne + 

pects eaten ae ee ; 


‘ i : i : 
ten cee 
! f i j ‘ 


1 i i 
! : 
| 


a te : 
een be ar nt AE A OE 


i : 
z i 
: i | ‘ : i i Z 
; i : {i eX eee ae ci! aaa 
joo hc eee pecan erent Fan een oP i 
a i a ae an, eee es 
1 7 i \ : { i 4 is 
: i af wisi ReteS ie neil _— 
pee hve een t aeneacuanel ve * 
\ : : : | 
t ; : : 
: i ne ner, Clee 
aoe eh cena ee a ee ea . 
cme mene ‘ 
7 : H 1 i 
i | ae ed 
/ ‘ mean eapasees vba cers pome et 
nneee aan ee ee 
‘ > 


: ¢ sat apie pt Hee 
1 Hy } 


£ 


at eee 
; 2 


 f 


wih 


\ 


pa 
j pessgean., Sarna eke 
somkeisat.. * : | 


hemp iy 
ares : 
Be A SEEN ENS ER eee 


an ge ' 
Aerts \ { 

e. 2 
3 a ' 

oe é 

~ te gs eg an 
cee r 
H 
‘ y 


ra jms Pe Seal 
wd ae OO sll 


mEOLOY S| 


| 


cece ctntcmecent 
ry 


t 
t : : 
H i 
es ees ree a a eee te 
? ; : 
+ 4 


q 


ncfprarvmennat 
jd 
1 t 
ii 
ae ae ee 
a a 
ot 
eed nn be 


—-"% os 


i 

aps ee 
H 
i 


t 
4 
ow ae 


LAN, 
he 


1 
1 
Ye ne tec ammnerne bo aot crm al 
i ate ; 


je 
a 
nee 


4 
——4 a 

i 

a 

1 


jeeiverinanbe ae FP 


son oe cg 


© 


} Sa EF OSE EA ith, Ve" 
4 


na erearmetpcnnantaen ate eee 
i 

17 | 
Peco 


net 


beige or amc Sener, AE 


t 


od ee ne ane 
pes i 


{ 


—_— 


+ 
5 


B unless 


All dots repres 


4ge noo 


a4 
a 


unless other 


ea noted. 
ze lands 


Wis 


other 
rK si 


~ 


All lines are 


ent J e, 


» LOE TS oa SS eT aaa 


ep .2 1 FORT “a “CARD ‘Gh UND RULES MI : 
i Z eae oreke i te ade A 
Bey epee sek ec wetenesspyids if 
LANDS AND HOLES 
Ste ndard Lands and Holes - 

Lands and Holes are indicated on the grid forms by dcts. Their 
size is generated automatically by the programmed ground rules, 
from component lead information in the component library, and by 
transcribing the appropriate code at the end or beginning of 
a line segment where a land is desired. All via or non-comnponent 
Lead holes will be "J" unleecs Overridden:.. Holes and land sizes 
can be overridden by filling out "P" data cards. 
On standard hole locavion cards, whenever a line is drawn through © 
or to a standard hole locaticn, the location must be colored in. 
This indicates to the transcriber that a land is required at that 
location. 
Special Land Sizes | | as @ 


Special Land Size Uses - 


Land sizes other than J, K, lL, or Mor monolithic pads must be made 
by "A" lines. All segments must be connected together and to the 
hole they surround so that the CCRP pregrams can build the correct 
net information for use by the Shorts ‘and Continuity tester. If 
the transcription is cone correctly, no errata will be produced 

by the CCDA programs. 


special Land Location - 


To space the finished land evenly about its hole the outside 
artwork lines used to draw the land must be extended one more grid 
belovr and to the left of the hole than they are above and to the 
right. The center will be filled in by the standard land associated 
with the hole. 
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The following formia can be used to figure out the land dimen- 
sions: 
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Using this formula the above land size is: 
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= ,028 + .025 haa 
= ,028 + .025 (5) 
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= 6020 
= 4020 
= 1025 
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COMPONENTS 


Components are indicated on the erid forms by connecting their lead 
insertion holes, which are represented by a dot; together with a 
straight line. Single leaded components suc: aS program caps are 
indicated by a dot. Leadless components such as heatsinks are in- 
dicated by a straight line. 
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the heatsink outline abouv the center 


Fo the center of the compon- 
ww 


Wing program AUTBOM draws 
the straight line; there« 


£2 
fore, the length of the line is not critical but is usually drawn 


as long as the length of the heatsink. 


A few examples of some component types are shown below. From these 
examples you should be able to determine the representation for 


all other components. | 


Only two leads need be labeled for those components that require 
tead codes. The program will assign the others from the library. 


Tf a note code is required with a component, and it is not associa~- 


ted with the component in the library, 


the component part number on the grid 


Axial Leaded Components 


it must be written after 
sheet. | : 


—>~ COMPONENT TYPE CODE 
77» COMPONENT P/N 


(oe nemcneen, 
R365123 


Axial leaded components with polarity 


or lead codes should have 


their codes indicated directly adjacent to the leaa that requires 
the code. Use only a "+" on the positive side of polarized 
capacitors and #"X" on the cathode side of diodes. 
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; COMPONENT LIBRARY TAPE (CLT) | SECTION [3A | 
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Both CCDA and CCRP systems require accurate component data. A 
card cannot be processed through either system unless its compon~ ° 
ents are described on the respective CLT's, : 


Although component data can be entered onto the local DA CLT 's, 

a corporate DA CLT is maintained by Department 307, Endicott. 
Department 307 must be on distribution for any change made by a 
local DA to their CLT. Notification to Department 307 must be 

by cards and/or drawings when applicable. On a weekly basis all 

DA locations and SMD Endicott are updated from Department 3u7 via 

a puncned card deck. More frequent updating does occur as the need 
exists, especially the SMD CLT. These update card decks are datea 
and serially numbered, 7 " 


Components that are used on SLT cards are released from many loc- 
ations. Department 307 must be on distribution for these releases. 
Delays in card processing can result if reieased component documents 
are not received in Endicott prior to artival of the EDT, 


The CLT convains information as to the physical dimensions and 
electrical parameters for components. Listings of the CLT aid 
Circuit Tech groups in designing circuits, and packaging groups 
-in leying out of cards. 


The CLT provides the foilcwing information for cach component 
required on a card in the FORMIT and FRESEL series of 1401 CCDA 
programs: 


-Pnysical lead diameter and component shape so the programs 
can determine hole size, | 


Length and width for drawing. components on the assembly 
drawing and laying out cards in Phase II. 


technical status to determine whether the restricted 
note FA is required on the card. 


Value field information for the assembly drawing. 


Note code when the same code is required each time the 
component is used, | | 


Orientation code to determine position of non-symmetrical 
compunentc. . ; | 


escription of component leads for checking their position, 
generation of lead codes not .required on the Input. 
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smo COMPONENT LIBRARY CODING CAN 
BE DUNE AT LOCAL LAB iF 
EMERGENCY 


* UPDATE RUNS ARE MADE 
ONCE EACH WEEX OR AS 
REQUIRED ( EMERGENCY) 


* DISTRIBUTION 
CORP, ONCE EACH WEEK 
END, SMD ONCE EACH WEEX 
(OR AS REQUIRED-EMERGENCY) 


“LOCAL DISTRIBUTION OF COMPONENT 
LIBRARY LISTING TS MADE BY THE 
LOCAL LAB. FROM THE LOCAL MASTEA 
TAPE, 


* EMEROENCY LOCAL UPDATE IS 
MADE vif LOCAL RUN OF "CUPTD" 
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Documents — 


A properly drafted component drawing. Refer to the Card Layout 
Ground Rules for required dimensioning. 


A component drawing is not considered released until the date 
block to the left of the EC level block has been filled in by the 
controlling release processing group. | 


With just the EC level filled in, it represents an advance of an 
anticipated change or release; and the drawing can be changed 
without the issuance of a new or higher EC level. With the date 
block filled in the only way the drawing can be altered is by a 
controlled EC change to the component. 


Unreleased components must not be piaced on the CLT. This is done 
to protect the users of these components against changes iicorpor- 
ated on the drawing without their consent. 


The following chart depicts the various levels of card assemblies 
and the component EC levels that can be used on them and in the 


CLT. 
Oy ‘Type of Component Experimental "S""] Formally | Acceptable | 
my | Part and EC Number Card Released | For CLT 
Numbers ; . 5SOXXXX Tnout 
Development yes no yes 


Formal P/N 
Advance E.C. no no 
Formal P/N | 
DV EC . | yes no yes 
Tapes - | | 


The lucal CLT and/or corporate CLT are requirea for component 
library runs. | 
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riput. (CONTINUED) 
Data Cards -— 
Rules - 


1. Each sequence card and its fields can be changed independently 
_ with the exception of "z" cards. 


2. All fields mast be packed right unless otherwise noted. 


3, Each card must have its component part nuinber and type e6as 
in columns 1-9. 


Component type codes used in column 9 of each card are as 


follows: : 
LIBRARY & DA CORPORATE | 

COMPONENT TYPE INPUT CODE DRAWING CODE* 
RESISTORS R R 
CAPACITORS C C 
DIODES D CR 
TRANSISTORS T Q 
SLT, SLD, ASLT MODULES ”M Z 
I. C, MODULES G ZM 
(MST-1, MST-2,MST 4, etc.) 
R. C, MODULES B A 
INDUCTORS lL L 
POTENTIOMETERS P R 
HEAT SINKS Ss HS 
CRYSTALS _ AD v 
DELAY LINES - DL 
REED RELAYS I RR 
PULSE TRANSFORMERS X T 
FUSES F F 
HARDWARE Q XX 
JUMPERS J J 
PROGRAM DEVICES U U 
NOTES 8 N 


* These codes appear on the machine generated assembly drawings. 


4. With the exception of hardware (Q), jumper (J), note (&), and 
"7" action code cards, #1 sequence cards have the same data 
formats in columns 1-59 and 79, 380. 


Os AR Yn ape a eee Ua ce OL Rca Tas meee iat aa hatven screener re et mane Rt ath RAP, SI NL A RS 


A i EL SLED EARS REET EL TLE I ALTER SRE PAR SETS SOON LS NIN SI ar ee a SADA Ek I RE OR oa eee % TORE SS ASU NENG SES 
| a rm) SOY INID, DPE EC ENCO ln faa: 
: SOMPONENT LIBRARY TAPE FCARD GROUND RULES IDEP lo-6250. 7 
COM \ ENT iLBR K vs Ls P ih eee crag ce, Si asauaenss aS SATA eee i mi | yb C2 : i 


i 
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ele i ‘i z REcot. Subject BSuffin 

GS LOE ETE, OEE TORIES PETER RIN OS RN: ECTS INO a aa ce aaa tae tes ae ea adh ence papi eee 


INPUT ( CONTINUED) 


4 Cards - are used when the part number specified in Cols. 1-8 
is no longer valid. Either the component is Obsoleted, Field 
Use Only or replaced by some other component. 


COLUMNS DATA 
® 1-8 IBM Component Part Number 
9 Component Type Code - see page 4 
10-32 | Variable Data - Used to describe why this 


component cannot be used. For example: 
Replaced by 285396R 


79-80 gt 


Lead Data Cards - are used to describe the position of all leads, 
mounting holes, and restricted areas with respect to the center 
of the component. The CCDA programs use this infomation to 
check when they are used on a card, 


Lead data must not be input for "A" (tubular axial leaded) and 
"Cc" (rectangular axial leaded) shape code components. and hard- 
ware. | 


4/30/69 > 
yey ao 


BR Odie Feqe § 
oes erases ERIE ROE EE nt RRO as DH ae EA TT 


SIA I SETS RAT aN ty ero [AOE REE: SRR TRG REE PRE SU DERM OT AEN EAA PID IN BiB IN SO I DG TRS IS A RM ROMER Dr A TRE DMT TE TRL AIO, SO ft tt RPL Rr Reg wreath eke aa slessa ¢ 
[per [2.6229] 4 b CARD GROUND RULES COMPONENT LTSRARY TAPE 

tine fj den of . 

oe SE Sie es Section 34 


INPUT (CONTINUED) 


Listed below are the components and the minimum information re- 
quired to have the program assign lead data automatically provided 
the following restrictions are met: 


1. No manual lead data cards are input for thatpart number. If 
lead data cards are supplied for the component the automatic 
assignment will be overridden. 


2. The shape code is not "A" or "Cc" (column 35, card 1). 


3. The component is being added ("A" in column 79) or the shape 
 eode is being changed. When a component is changed the lead 
data is not automatically recalculated unless the shape code 

is also changed. 


MINIMUM INFORMATION REQUIRED FOR 
COMPONENTS WHOSE LEADS ARE AUTOMATICALLY ASSIGNED 


bata Card | Data Card | Data Card Data Card 
Components [Al-Col. 9 | Al-Col. 33-34 {[ Al-Col. 35  |A2-Col. 39 
Transistors | 


To=5,To55, T 03 | Eor Fk 
To~18,To6 T 03 E or F 
To -3 7 02, O04 G 
Crystals A 02 | iH 1 
A 02 . 3 
A O02 H 2 
Potentiometer P | | 03 H 
SLT Modules 
' Ee leeded 12 M 
16 leaded 16 M 
Heat Sinks 
To-$5 5 J 
To-18 S Z J 
Integrated -_ 
CKT Modules 
LO teadeu! 10 js 
14 leaded 14. K 
__*16 6 leaded ; | 16 MM 
r’C Module <4 
° edna B 0? 
NM leaded B O04 
6 leaded 3B O06 | 
es COC Mi Ti oa MOO et eer 
* I/C Mot with oL@ aAvoue 


EES RET: PORES EUR SE ENT IG I a ea see aa ero 


REE i NENTS ETRE ETE I I 8 SNES IE en Nap wee eR So ES PORT URI cmp care 


aE ENR TE SELLE SRL SRE SEES PI ON OIE BA SAR 
COMPONENT LIBRARY TAPE 
Section 3A 


CARD GROUND RULES #DEP fo.6030) 4 | 
INPUT (CONTINUED) 


All other component types except those with "A" anda "a" shape 
codes require manual lead data. 


Column Data 
1-8 IBM Component Part Number 
a 9 Component Type Code - See page 4 
10 . itoytt 


The next series of columns are used to describe the component 
leads, number or code, and position relative to the ccnter of 
the component. 


12-13 Lead Number or Code of First Lead ~ All 
electrical leads must be transcribed first. 
Electrical leads are to be followed by loc- 
ating pins, holes in heat sinks for transistor 
bodies, mounting holes, and restricted areas. 
Use the following codes in Col. 12, 13 respec- 
tively: 
Pn - Locating pins 
Sn - Holes in heat sinks for transistor: 
bodies 
Hn - Mounting holes | 
Rn - Restricted areas adjacent to the com- 
ponent on the card; for example, that 
no circuit lines can be routed through. 
The CCDA component layout ground rules 
defines these areas for applicable com- 
| | ponents. 
@ n= Any numeric start at i 


The leac numbers shown on the component should 
be used whenever possible. Exceptions to this 
rule are outlined below. 


The positive side of polarized capacitors 
must be coded @+.* * 


The cathode leadi(s) ef diode packages must 
be coded with their lead number than an x. 
For example: ix, 2x, etc. 


“ “Transistor leads are coded GE, YB, go* *If 
more than one emitter, tase, or collecto.w 
lead 1s prcsent on a coinponent they mst be 
coded Bl, Be, El, Ee, C1, Ce. 


¥¥ J = zero 
i Oate fare | 
; NAS PS RO. EG i oe 


ER TRRR REL ANNE TTDI SET, 9 NT IRS PRM LINE LEE LILY EGE SEE 


: j AE ARIEL PRT MAREE EE DI EEN EMT OS IE ES EAE TER ILTET TB OS ERLE RENE LE SOIT LE LEER BEI 
pat: Py ey cant Ai é oe yy pe TRE ee ewe MACHR OO AT TRRT a T maa ee ee RY rT} ji a Sr 4 
pDOEP p2-6250) 4 ‘ ARD GROUND RULES COMPONGNT DE DRARXY LAPIS 

‘ i Hoon : i ee ‘ nw‘at : \ 

Cat. & Subject E sultix § Section 3A 


poser arse caanes: Y emrearen ace: arent eed a cieme nme set ae 


INPUT _( CONTINUED) 
For those components or leads that are not 
numbered: O1, 03, etc. must be assigned. For 
example: Only the four corner leads of reed 
relays are numbered. Since all leads must be 
numbered the remaining ones are numbered as 

| shown below. Odd numbers are used on the same 
a | side as lead 1 starting with 5 directly adjacent 
| to lead l. . 


* 


i4 | "x" Direction - from center of component for 
first lead. Use "+" or "_" 


15-18 "X" Value - from center of component for first © 
lead in thousandths. 


19 'y" Direction - from center of component for 
first lead. Use "+" or ML", : | 


20-23 "vy" Value - from center of comnonent for first 
lead in thousandths. 


} 


25-36 Second lead field. 


38-49 Third lead field. 
51-65 Fourth lead field. 
64-75 Fifth lead field. 


Lead values or positions are determined by bisecting the component 
horizontally and vertically while viewing it from the top as if, it 

wis inserted into a circuit card with its longest dimension alcng 

the "X" axis. If the first leads on either side of the center axis a 
are equidistant from the axis but cannot be divided eaually the odd @~ 
value thovsandths position is placed on the positive x and/or Y side 

or in the positive X and/or Y field. ‘Tne spacing for all other leads 

is then added to the value determined fox the first ones. The follow- 

ing fictitious reed relay is used to illustrate how the information fer 
these columns is determined. 


“T7507 68 
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Section 3A SECTION ew: 
is . . ai & ms ioe 7 : 
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INPUT (CONTINUED) 


7 


- : 
Y+ ODD THOUSANDTHS 
—“AVALUE IN POSITIVE 


\ Code |] Col. | Dir.| Col. |Vai. Col.| Dir. | Col. |val. 
29-23 |.188 
33-36 1.187 
46-49 1.187 
59-62 |.188 
Ti (2-75 |.062 


a 
L+t+it 


06 19 - |20-23 |.062 
07 32 + |33-36 |.063 
08 4S + | 46— 49 1,063 
Pl 58 - 59-62 |.112 
ea To + 72-75 |.188 
22 19 # le 0-23 1,063 | 


By ae ae Ae pe CN ets See AR SCRE S saris ciueieni PARRA ATG Oe, otk A at a oy ng MRO AT A OMe NRPET SS MER RGR, BES Sis IP RRL SERGI, % 
i f i t Ps, oy een . Roget of rote, z 

DEP 12-6230] 4 | CARD GROUND RULES COMPO ENE LIPRARY TAPE | 
Oe st : [su ffir H 


: ie C . , i 
eer eater ae Eons Se eC G7 pe On SB) i * 


Input (c (CONTT TINUED) 


REE TEA aR AIT PLN a Sa eB EEE WA RE GB AE HAUTE AIRES, RAS: ra a PE Bad: 


The formula to use for some delay lines with flexible leads 
extending from the body parallel to the card and bent 90° for 


insertion into the card is: pees 
: - BODY WIDTH 
Or 


) aENGTY + ,062 + LEAD DIAME 
LEAD VALUE = LENGTH 6 LE - TETER 
EXAMPLE : 


nn oe ee ee 


»865 


: 2 {23 


| 


LEAD DIAMETER .= .Q20 26 

Y LEAD VALUE ~505 | 

- The component's lead data is used to position the component on 
the card. A straight line connecting leads 1-26 would be all 
that is required, If lead O01 was coded as the left lead as 
Shown then the component body would be drawn above the leads 
as shown above. If iead O1 was coued at the right then the com= 
ponent would be drawn below the leads. 


{| 


DA OUTPUT 


DA INPUT 


eel wee ee me 
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INPUT (CONTINUED) | | : 


A: AD TE REIN ARON A aE 


Disc, Cdipped-imi ca. a - "dog-bone" capacitors, such as part 
numbers 317262, 483118, and 317263 respectively are radial 
leaded components which have their leads formed to fit on the 
Standard .<125 inch erid. i 


The following table must be used to determine the proper lead 
spacing for these types of capacitors: 


MAX, LENGTH OR DIAMETER OF COMPONENT LEAD SPACING 
(See eg a — 
up to gle> 
2250 te 7 S250 
.600 to 1.000 | 2375 
1.000 to 2.000 500 


Ti i ae 
ma: 


48311 oe 


mi 


~~ 


| 


ee me 


Colum | Data - oo 
@ 79 Action Code - See component data cards Col. 79 
80 Sequence Number - 4-9 then A-Z as required. 


- Comoonent Data Cards - Col. 1-59 af all component data cards 


& with sequence #] require the same format. Pack right* in all 
fields unless otherwise designated. 


t 


volumns Data 
1-8 IBM Component Part Number 
9 : Component Type Code - See Page 4 
10 Engineering Status 


Ror A Active when no restriction code is on the drawing 


Ror A Active when no restriction code is on the 
drawing 

Controlled 

Fieid use only 

when the drawing hea a development P/N 
or Development £C number 


eo laa 
3 


) 
i 


eo 


E Onte 


= 


ee RE RNS Hine Sesh ARTCC Were Rates ee 


a RAE SEAR MRE SACRO Et WRI ARTE i aati isteliaed EF OAS aa LINER ale FEIT ETE a APS SEER OT ET a TET seeQueT AS ARETE GTN EES RE EAE SURE ABST MS ET RI RS 3 
NEC DEQ C£oanay ad mcs On Ps ford 2 
BULLE paeOa GU, BLA 1 GROUND PUL : : OMPONT ? LIBRARY T 
b 5 = é ae ahh ae ERA ARSE acne C Osisemwsk Tf WE do af. BR ANE TAPE 
id : a eae i 
4 y } ee ie o. r ; C) KY y 
cot E Subject Ruff ts 5 Sec i tM ; 2A A 
Saag TTA HIND SOS fe MED SANE MSO BS 8 SL AST SSRIS SE 


INPUT (CONTINUED) 


Columns Data 


BF A military component released through Federal 
Systems for usage on Federal Systems cards only. 


O When a component is obsoleted. 


11-17 Engincering Change Number e 
18-19 Maximum Lead Diameter in Thousandths Decimal and 


Zero (O) are automatically assumed and should not 
be inputted Ex . .025 would be inputted as "25," 


20-23 ~~. Maximum Length in eee Ou The longest dimen-~ @ 
moa Sion as the component would normally be laid on 
the card The ee is assumed automatically 
between Cols. 20 & 21. Ali spaces to the right 
of the decimal must be filled Ex. dei” Body 
Length would be inputted as 1 i00 


2-27 Maximum Width in Thousandths(Pack Right*) 
The decimal is assumed automatically between Cols. 
eh & 25. All spaces to the right of the decimal 
must be filled 


28-30 Maximum Height in Thousandths The decimal is | 
assumed automatically before Col. 29. All spaces 
must be filled 


31 Drawing Size | | @ 


32 Technical Services Status 
A Approved- sull usage 
B Conditional Usage 
€ Limiteu 
E Controlled Usage 


Failed | | | 
Not evaluated 

No evaluation sequiae 
Restricted 


fos] b-atenlics 


33-34 Number of Leads on Component 


35. Shape Code 
3 A Tubular with axial leads 
B Dise or Dog bone 
CG Rectangular with axial 
f Transistors with To5 and To55 or To18 and To56 
~ outline part no. 
F Transistors with two base leads and a To5 and 
~ 955 or Toll and To56 cutline. 


*Pack Right - starting at the farthest right column of the field, E> 
information should be filled in from right to left, with any unused *” 
columns appearing to the left of tne number. 


A aby te 
_ ki Sages 


1 COMPONENT LIBRAF 
Section 3A 


INPUT (CONTINUED) 
Columns 


oe, 


38 


39 


10 


AU -43 


dy 59 


ie ‘A ris Oia PACA SST AE OR RE PN SEERA: 


ONE RONAN: PENNIES SU SLE RR RES OS RON CTH MORO co SCENE EER I Ce SEE EI I RES CAN ic IL RN A, ETS RE, LA Ie I I Ot SE paca ——~ en PA Te aL. SANE A ou Ra) pe Fae pei: ‘Sadiaatell SEND TOT AON OEM EE NAAR NE siaiiiaatii 


ony i 


SECTION + 3k. 


: iv - na 
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wt 


: 
ve 


anc sey 
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i 


Bs ; ¥Cat, nu biect fy 
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Shape Code (continued) 


Transistors with TO3 outline 

part number, 

 Potentiometer, crystal, delay line, 
DULSe. tvans omer, teed relay. 

- Gear type heat sink. 

- 14 leaded I. C. module 

- 10 leaded I. C, module 

-~ SLT Module 12 or 16 ieads- I/C Mod 
- R/C Modules 2, 4, 6, 8 leads 

- All others not covered. 


ly -1Q 
{ i 


[Nido SI eT] OH 


Process Restrictions or Note Code - If the 


same note code is always used with a com- 


ponent, it should be entered here. (See 
card layout ground rules) 


Insulation Code -- | “ insulated 
ec - Non-insulated 


Character Code 
A - Assembly 
D - Detail 
R = Reference 
Orientations Allowed on Cara 
H —- Horizontal 
V - Vertical 
B - Horizontal or Vertical 


Mounting Hole Diameter of Component in 
ThousAndths 


Blank 


All component data cards Cols. 79-and SO use the following format: 


Columns 


(9 


80 


Data 
Action Code 


~ Add initial input to the library. 

- Change cr add component data to an 

existing cemponent on the CLIT. 

Delete component from the CLT columns 1-9, 75 

80 only are required for this type of care. 

- Replace info with cross reference. 

Sc pues | 
vara tor a component has 4a sequence number, 

[135, te. ) with the excep- 4729/69 q 13 

tion cf note cards which Cate Poga 

always have a one (i}. 


[Qh 


IN Io 
g 


aR ENRCNR MG. SAN RE SEE EE CES aad 
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Lor RY TAPE Hi 


Bie Pk gC ARP GRE 4 PAEP) : — # we Siete ryt fans ois Ye 
wa _ p2-02 30) 4 (CARD CRU NY RULES | MMPONENT LIBR 
Cat. a hiset RSutlix F SECTION = ee 
hs PRIRLE RUNS Oe ORT SI Sy pean ek vena Ra Sy ene a seats te 
eo TT TT ‘ Sepp epee 
INPUT (CONTINUED) 
5 NERS SO PUP TONE OPEL A MAY RLM: A PP cat EE Rik? CPO ene TH: Caistel 
Columns ' Data 
AEE AL tia RI TI 2 EP (eee cepranntnenbenee Eh? 


60-65 Resistors - Card 1 continued 


Resistance Value - Decimal understood between 
62 and 63. Convert all values as rollows: 


For .OOL ~999.999 use .OO1 ~ 999.999 
For 1,000. -999,999 use l. - 999.999 @ 
For 1,000,000. - 999,999,000, use 1. - 999.999 | 


tea eee OR TITS OER LLG OCT EE OE EEL EE oper 


66 Resistance Value Multiplier 


Blank = 1 | ® 
K = 1,000 | = 
M = 1,000,000 


67-70 Plus Tolerance in Per Cent 


ne 


71-73 Minus Tolerance in Per Cent 


T4~78 Wattage in Watts - Decimal understood between 
(5-76 


Resistors ~ Card 2 


17 =20 Temperature Coefficient in % Change Per C° - 
21-24 | Resistor Type 


CARE ~- Carbon Composition 


PWRF - Power Film 
GPF = General Purpose Fiim 


PREF - Precision Film 

GPW - General Purpose Wire Wound e 
PWPW - Powex Wire Wound 

PREW - Precision Wire Wound 

THER - Thermistor' 

SENS - Sensistor 

TERM - Termirating Resistor 


META - Metal glaze (Cermet) 


25-29 Inductance in Microhenries 

| 30-31 Min. Iead Diameter in Thousands 
32-35 “Min, Leneth in Thousands 
326=39 Min. Width in Thousands 
4o-42 Min. Height in Thousands 


iid 50 Physical Outline Code 


SpE SE NET PE RENIN FLEES BER NSCS MITRE Boal eS RE SN TE RES EO eer 


COMPONENT LIBRARY TAPE 


ER LTR EL EEE EE LN HEN CE PST EH Bt BY RELI RSH ett TT — we ‘eines 
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SECTION? 3A foo 
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b 
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INFUT (continued) 


Columns Data 


Capacitors - Card 1 continued - 


60-65 Capacitance Value - Decimal understood between 
| 62 and 63. Convert all values as follows: 


For 999.999 uf - 1.000 uf use 999.999 ~ 1.000 


@ For .999 uf - 1.000 nf use 999, ~ 1.000 
For 999 nf - .001 pf use 999, - O01 
66 Capacitance Value Multiplier - 
U= .000,001 
N = ,000,000,001 
P= .000,000,000,001 
67 Polarity 


N = Non Polarized 
P - Polarized 


Capacitors - Card 2 


oe 10-13 Plus Tolerance 
14-16 Minus Tolerance 


O27 Temperature coe ecoeneneet in @ change Per C° co 


28-31 Capacitor Type 
Mica = Mies - Mica Cerm - Ceramic 
Tant - Taitalun Film - Polyesterfiim 
Alum - Aluminum Electrolytic Carb - Polycarbonate : 

STYR = Polystyrene 

30-35 DC Working Voltage 

36-~- 38 Surge Voltage 

39-H0 Min. lead diameter in thousandcths 

yi-4y Min. length in thousandths 

45-48 Min. width in thousandths 

49-51 Min. height in thousandths 

52-59 Physical outline code 

Diode - Card 1 continued 
60-62 Type - FA, HB, etc. 
Diode - Cara 2 

10-17 Physical Outline 

18-19 Min. lead diameter in thousandths 

20-23 Min. lenmeth in thousandtns. 

QY-e7 Min. width in thousandths 

28-30 Min. height in thousandths 

4o-4y Package - Glass, Metal, Epoxy 


[u7se769 | ce 
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Columns 


60-62 
63-66 
67-74 


60-64 


65-67 
{1-75 


76-77 


10-17 


4/30/69 
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vat 


Data 


Transistor - Card 1 continued 
Type Numbers ~ 125, 103, etc. 
Type of Transistor - NPN, PNP, etc. 
Physical Outline 


SLT Modules ~- Card 1 continued 


Module Family - SLT, 
a (Pack left) 


Family - in Nano-seconds 


Decoupling B Factor - Decimal understood between 
See Decoupling section of Card Layout 


Loni 


Ground Rules (Suffix 3, Section 5). This 


intormation is used by Phase II to determine the 


Gecovpling required on a card. 
Reetriction Code 


1 - No restrictions 
2 - AOTII 

23> = LIN 
4 —~ LSA 


See previous field foi use 
SLT Modules - Card 2 
Physical Outline 


T-C Modules - Card 1 continues 


MST-1, MST-2, MST-4, 
DIP (Dual in line module) 


Module eens 
FLAT (Flat Packs) 


(Pack left 


Verbal description of the module function. 
For example: 2-3 wav AOI. 


I-C Modules - Card 2 
Physical Outline 


RGN AEN NT 


SLD, ASLT, C-50,MSM, M-250_ 


ena RNP 28 ee 


KERR Tne oe in pes a I RR RAM EERE ONS WAR aee eRkcage ay ee ea JPRS EE RRS EERE IG Mt SEARED Can cone tet aes: oe SIRT el SEE REA EE SRE ARTES SEEN 


7 “COME OMEN LIBRARY TAPE CARD GROUND RULES IDE ih ag 
Suffex ; 


INPUT ( CONTINUED) - 


Columns a Data 


R/C Modules ~- Card 1 continued 


60-63 Lead Spacing 
64 Polarity indicator 


P = Polarizea 
N = Non Polarized 


65-72 Physical Outline - 


R/C Modules - Card 2 
10-14 Resistance Value ’(R1) 
15 Multiplier (M1) 
~~ Blank = i 


Ke 1,000 
M = 1,000,000 


16-18 Max. Pwr. Capacity in Milli watts (P1) 


19-23 3 | Re 
24 M2 

25-27 an | P2 

28-32 a gg | 
33 M3 

34-36 P3 

37-41 RI 

norte ba 

46-50 R5 


f4730/69| 17 | 
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R/C Modules ~ Card 3 
10-13 | vapacitance Value (C1) 
1A | Multiplier (M1) 
ee a 


~000,001 
e N 000,000, O01 
i P 


O00 3900 ,000 001 
15-17 Da ieeitiains Voltage (WVI) 


Il 
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23-25 wve 
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30 M3 | 
31-33 Wv3 | 
34-37 Ch | 
38 wm 
— 39=41 wd 
e Hos 65 
46 M5 
@ 17-49 Wv5 
50-53 C6 | 
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TOLerance Plus Value 
Ceramic Capacitors 
Class I = print tol + 3% 
Class II - print tol” + 20% 
Tantalum Capacitors @ 
Class I - print tol +0% — 20% 


Class II - print tol +0% - 25% 
Class III - print tol +07% - 15% 


Mylar Capacitors - print tol 4 20% © 
Mica Capacitors = print tol + 3% 


ETA Characteristic 
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67-70 
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Inductors - Card 1 continued 


Inductarice ee - Decimal understood between 
62 and 63. Convert all values as follows: 


1.000 
1.000 MH use 999, - 1,000 
~OOLUH use 99G, - ,O0O1 


i 


For 999.999H ~ 1.000H use 999.999 
For ~999H 
For .99oMH = - 


inductance Value Multiplier 
~ Biank = 1 
MS “001 | 
Use 40005001 


Tnductance Value Test Frequency 


Test Frequency Multiplier 


Blank = 1 
KK. = 2,000 
M = 1,000,000 


Inductors - Card 2 


Plus Tolerance 


Minus Tolerance 


I Max. in Ma. 

Q Factor 

Q Factor Test Frequency 

Mest Frequency Multiplier 
Blank = 1 


K = 1,000 
M 1,000, O00 


self Resonant Frequency 
bo Resistance in Ohms 
Min. Lead Dia. 

Min. Length 

Min. Width 

Min. Height 
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Colums Data 
Potentiometers - Card 1 continued 
60-78 See Resistors Data Card Columns 60-78 
Potentiometers - Card ce 
1LO-20 Same as resistors a | @ 
23-24 Potentiometer Type 
WW - Wire Wound 


CR ~ Carbon Film © 
CC - Carbon Composinon | : 


MG - Metal glaze (Cermet) 


43-50 Physical Outline 
Heat Sinks - Card 1 continued 


60-65 | nee Outline Part Number - T0-5, TO-18, 
etc. | | 


Heat Sinks - Card 2 


10=13 K Factor in ©C° Per Watt 
(14-16 | -K Factor Air Flow Parameter 
17-20 | K Factor in C92 Per Watt 


el-23 . K Factor Air Flow Parameter 
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Crystals = Card ‘7 continued 


60-65 , Nominal Fre guency - Decimal understood between 
| 62 and 63. Convert frequency as follows: 


| For .001 ~ 999. 999 use .001 ~ 999,999 
8 For 1, 000 999,999 use 1, -« 999 .999 
How 1,060; 000 - 999,999,000 use 1, = 999.999 


66 Nominal Frequency Multiplier 
& | Blank = 1 
K = 1,000 
M = 1,000,000 
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10 - _ Temperature - A - 250 ¢ 
B= 10° CG to 60° ¢ 


L1l=-13 Z Min 


14 _ 24 Min Multiplier 


Blank = 1] 
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M = 1,000,000 


@. 5.17 Biles 


18 «2 Max Multiplier 
4 MAX MuULtiplier 


@ | oy eee 
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19=21 Max Drive Level 


Lo | | Max Drive Level Mult Ciplier 
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M= .00] 
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Purchase Tolerance 


Crystal Package Type 


l- Type I. - 

2-~ Type IT | 

3 ~- Type IIT 

Types are defined in Card Layout 


Ground Rules, (Suffix 3, Section 14) 
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Delay Lines - Card 1 continued 


Unit Designation 


M ~ MICROSEC 
N - NANOSEC 


Maximum Delay 


Delay Lines ~- Card 2 
second Loncest Delay 


Third Longest Delay 


continued 


Fourth Longest Delay 
ey belay 

Fifth Longest Lelay : 
Delay Time Tolerance 


.. i 


Rise Time 


Z / Impedance 
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INPUT (CONTINUED) | 
Columns | Data (Delay Lines) 
34-35 Max Distortion 
36-38 Insertion Loss 
e — -39—42 | DC Resistance 
4.322) Max Volts 
ee. — 45.52 Physical Outline _ 


Reed Relays - Card 1 continued 


60-61 Number of Contacts 
62-63 Number of N/O Contacts 
64-65 | Number of N/C Contacts 
66-73 Coil Part No. 


Reed Relays - Card 2 


10-13 Nom. Pick Coil Current in Milliampreres 
142 Nom, Hold Coil Current in Milliampreres 

e 18-23. Max. Operating Range Volts at Nl in Volts 

| 22-25 | NI - For Operating Range 

O427 Min, Release Range Volts at Nl in Volts For 
Lo 
28-29 NI - For Pick Coil Release 
30833 Min. Release nange Volts at Nl in Volt 
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34-35 ONE. Wor Hod Coil, Pelease 
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AZA15 
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60-65 
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40-49 
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Pulse Tr Transformers - Card 2 


Fuses 


Hardware 


input Voltage Multiplier 


Primary Resistance in OHMS 


+ % Tolerance of Primary Resistance 


secondary Resistance in OHMS 


+ %@ Tolerance of Secondary Resistance 


transformation Ratio 


+ % Tolerance of Transformation Ratio 


Input Volts RMS 


* 


Blank - 1 
Me- ,OOL1 


Leakage Inductance in Microhenries 


Primary Inductance in Microhenries 


Primary Inductance Plus Tolerance 


Primary Inductance Minus Tolerance 
Physical Outline 


~ Card L continued 


Current Rating in Amperes 
Voltage Rating in Volts 


Card 1 continucd 


Use regular input format 
Blank 
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Adjective Description of part. Ex. 10-32 x 1.5 etc. 
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Columns | Data 


Jumpers - Card 1 continued 


25-30 Blank 
33-37 | Blank 
@ 10-69 Description of Jumner 


Program Caps ~ Card 1 continued 
alc did Gd 


60-70 | "Program Cap" 


Process Restriction Notes 
See CULO NOUS. 


1-2 Note Code 


3-4 Note Code LinSequence Number 
aS a heequence Number 


9 gt 
1LO=19 Part Number for Special Components 
2CO=21 | Unit of Measure 
Ce~23 “Quantity Used Per Component 
| 24653 Verbal Description = | | 
@ 79 . . fection Code (See page 13 of 41) 


80 Card Sequence Number 
Sequence Number for note cards is always one (1). 


aia ania aidan PIAS ATE ERIE SIL ET LE RES TORRE SEE ot IM EL YOM TE RE GMRN INL. G NY BAe TORN SION, AE Dal ON RNY DRM IN SELES RN AO UT IN tee TN ENR RR eT Tr RE ON TORE RIES ie Soe RS: TE IEE ERM, SRR EI eR ena haath: 4 
* 


CARD GROUND LES IDEF p2- 623 mM 
3 
EC at 


COMPONENT LIBRARY TA oe Cae ee 
ey rae TNE rut 


i \iiaslemeiiiitasiaaieil Penney come 


Sect aa 5 B 


IBIML sm 


SCOPE _ 


This section contains the input rules for speciul or reference 
information which will extend the value of the component library 
as an informational type document as well as a functional 

© document. 


PHYSICAL OUTLINE CODES 


@ Physical outline codes are being released as Engineering spec- 
ifications (Ex. Physical outline 6A805A4 has been released aa 
Engineering Spee. 873595). Therefore, in order that there 
will be a cross reference in the library, the specification 
numbers are to be input according to the following rules: 


The regular input format (Suffix 4, Section 3A) should be used 
for columns 1 through 59 and 79 throug xh 80 unless otherwise 
stated. 


R/C Module - Physical Outline 


Column _Data _ 
Card 1 
e 39 Character Code 
R=Reference 
60-63 | ‘Lead Spacing 
© «64 Polarity Indicator 
P=rPolarized 
N=Non-~-Polarized 
65-72 Physical Outline Cede 


Ex. OA805A/! 


Card 2 

1-8 | | Part Number 

9 Party type “2B. 
10 | Leave Blank 
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25.27 Number of Leads (2-l; 4-Tu; 6-L; 8-4,) 
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OREN SEN at EEL SO LUE ED 


0 Part Type "B" ie 


10-13 Ref. ; a 


14 Leave Blank a 
15-17 PFY 


18-21 OUT, 


22 Leave Blank 


23-25 Number of Leads (2-L; 4-3 6-L; 8-L) 
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65-66 | PO (Physical Outline) 
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1-8 Part Number _ 
fee 7 Component type "mM" 
o 10=17 Physical Outline Code 


TRANSISTOR - t= PHYSICAL Al OUTLINE 
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© Bye, Charactor Code 
RRSP ereneE or 
60-62 : PHY 
63-66 OUTL. 
67-74 Physical Outline Code 


DIODE- PHYSICAL OUTLINE 
a VY EN 
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& 60-62 REP 5, 
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© 1-8 Part Number a 
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40-44 
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SCOPE: This section contains the updating and run programs for the CLT. 


PROGRAMS 


CORPRT 


This 1401 -4K program runs approximately 20 minutes and is used to list 
the following data for each component on the CLT. 


- IBM part number 
Maximum physical dimensions of component: lead dia, body length, 
body width, body height. 


© 
om 


c. Number of electrical leads which are inserted into the circuit card. 
ad. Body shape code. 

e. Process restriction note code. : 

(f. Component orientation code. 

g- Insulation code. 

h. Mounting hole dia. size in thousands. 

i. Location uescription of component leads. 

J.» Component description. 
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1 ~2t "pat" 


7-9 Month (JAN., FEB., etc.) 


ii=12 Day (O01, 02, etc.) 
15-16 Year (1965, ete.) -° 

€ Update Date Card 
Column Data 
1-6 "UPDATE" 
9-12 I/P Tape Reel Number 
13-16 QO/P Tape Reel Number 


d.Data Cards - 
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They must be in secuence by Part type as they appear on the 
componenve tape and in ascending part number order within the 
part. type. The component types are on the CL in the follow- 
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Comments - 


tthe ieee ald tome adi aie 


.. oe comnents cause the input to be omitted from the 
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tf> ry * ee eee CVT py % “re nS i $: 
NOUN Ite (PART NUMBER AND Yee)" he change requested 
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ALRE/DY IN FILE (P/N - 1YPE)" This part number cannot be 
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OUTPUT (CONTINUED) 

"ERROR IN LEAD DATA (P/N ~ TYPE)" 
"SHAPE CODE BAD (P/N = TYPE)" 
"NUMBER OF LEADS/TYPE BAD (P/N - TYPE)" 

® "LEAD DATA MISSING (P/N - TYPE)" 

| "LEAD CARD SEQUENCE (P/N - TYPE)" 
"PART NO, SEQUENCE (P/N - TYPE)" 

® "PART TYPE SEQUENCE/NOT IN FILE (P/N - TYPE)" 


The following comments have no effect upon the processing of the 
CORPRT data. ae 


"ENGR, STATUS BLANK (P/N - TYPE)" 
“TECH, STATUS BLANK (P/N - TYPE)" 
: "EC BLANK (P/N - TYPE)" 


Messages 


-"BEGIN (UPDATE OR GENERATE) RUN. THIS RUN MADE ON (DAVE FROM DATE 
CARD)" 


® OUTPUT HEADER LABEL IS (OUTPUT HEADER)" 


"RECORD CONT (NUMBER OF LOGICAL RECORDS EXCLUDING HEADER, TRAILER, 
_— END OF FILE MARKS, AND NINES FADDING RECORDS); BLOCK COUNT (NUMBER 
® | OF PHYSICAL RECORDS EXCLUDING HEADER, TRAILER, AND END OF FILE MARKS)’ 


, Halts EES 
7 LOCA IONS "GENERATE /UPDATE CARD MISSING, START OVER." 


11991 | .; The second ccntrol card is the generate/update 

ae aie - | card. It must have either the word GENERATE or 
the word UPDATE punched in columns one through 
eight. After correcting the error, place the 
contre] cards followed by the data deck in the 
reader, ready the reader and press start. 


"HOF AFTER HEADER MISSING. START OVER, ! 
11991 4 This printout occurs if there is no end of file 


mark following. the header label on the sig yelp ue 
master.tape. 


| 4 { 30/55 | 
Dats aaa aaa ee 
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OUTPUT (CONTINUED) 
LOCATIONS REASON 
11991 "INPUT REEL NO. DOES NOT CHECK" 


Either an incorrect input reel number was punched — 
in the second control card, or the wrong reel is 
on the input tape drive. (Drive #5) After taking 
the corrective action required, place the control © 
cards followed by the data deck. in the reader, whe. a ode 2 
reacdy the reader and push start, oe sock : 


{ 


L1999 "END OF JOB" | ; 7 | 


This ig the end of this run. 


11987 "10 RD ERRS #5. HIT START" . 
11995 "20 WR ERRS. HIT. START," 
11999, "REEL (X) TOO SHORT" 


Place a longer reel on the output tape drive. 
(X) Must restart from scratch. 


11991 "DATE CARD MISSING, . START OVER" 


The date card must have "DATE" in columns 1-4. 
After correcting the error in the date card, 
place the control card followed by the data | : 
Geck in the reader. Ready the reader and 7 | 
press start. | 


Tapes 
An updated CLT (s) | | | © 
A tape containing the adds, ‘eletes, and changes that ; 


were executed during the CUPID rin. 
CORPRT - 
Documents - 
See CORPRT section of prograin sesoe be xeus: 
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message is followed by the 80 
Wik as hie is tae ei “NGS 6 NN ea ae yaks 
CNarecver neader Label ‘ 


imac ENrrmeyy prt at 72 yon ", 
BOL ARTER HEADER MISSING" 


@ ihe end of file that should ffollow the 
neater 1206] AS Tessie. Pusiine Start 
rewinds the tape and starts the program 


over again. 


"PARTE NO OUT OF SEQUENCE! 


2 


the specified part number is out of sequence 
and will not be put on the card to tape outnut. 


"PART TYPE BAD" 


The part type is either 


4 non-legal one 
(see CUEFILD write up) or 


a@ 
it is out of sequence. 
"NO? IN FILE" 

This part number is not in the specified file. | 
| | "LEAD DATA MISSING" 


& | The program found that a lead data continuation 
| record is missing for this part number. 


"END OF JOR" 
end of tun message, 


Halts ~s 


LOCATION HEASON 


eet 


tea G Final halt program is at end of job. 


12 (e twenty read errors. No message is printed, 
rush scart te try twenty more times. 
ie 2 ‘} et 5 ¥ vena - “ ! ba be iar a Try 7am t 
| 5A. Heacer lakel does not have the word "COMPONENTS" 
me! ee mea 2lesd. Mount correct tape and on 
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. rt te t i} 
Mg, hey Sa org GR NET, ty, oh, peta oy Poe ae ae eT reg Ring BL RMR 
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ve init 


Jigs pes - 


See ah NS 


None | & 


COMPRI - 


6S ARN NN RIE NEY 


Documents -.| 
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see COMPRr section of program deseripticns. 
Errata - 
alus 


_LNPUL HEADER LABET: DOES NOT CHECK, MOUNT CORRECT REEL AND PUSH 
OA 


The input reel must have the word "CHANGE" or » MASTER” Ly DOS GLOne 
41-416 of the header label, All tanes created by the CUPID prograt - 
have this and if this message is printed the wrong tape is on drive 
#2. To restart mount the correct roel andpush start. ‘fo check the 
present tapes label. again, push start. 


"EOF MARK FOLLOWING HEADER LABEL MISSING, PUSH START TO TRY AGAIL® 


Tne header lebel check nas been completed but the header label is 
not followed by an end of file mark. ‘The program Wiil recheck the 
heuder label and test for the EOF is start is pushed. © 
The following stops have no messages printcut because it would 
destroy the continuity of the printout. 

This stop occurs when the input tape hes been read 10 times in 

error. Pushing start allows the program to try LO more times to 
correctly read the record. 


inis ts a cara reader end of file stop which occurs when there is 
Still more data on the input tape but no subroutines in the card 
reader, To restart piace the correet . subroutine in tne card reader 
and push start. 

fapes - 
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not on the master, 


fn 


A Hatin of all "obsolete by" or "replaced by" part numbers 


® TH 


Cm ES Gee Tae EL os 
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Messeres = 
[| Pe OOUn eat RALLER FOUND BUD NOT YOURS, WILD WRITE A TRAILER ON 
ON OB Po aoa 


a 


| The master tepe's trailer label was read but the local tape's 
trailer was not. The merge tape trailer will be written using 
the HNDICOT? trailer. 


| "TRATLER READ ON YOUR TAPE BUT NOT ON ENDICOTT TAPE, CHECK TAPES." 


} Moe -J10Cai, tape's. Trailer lapel. Was read. bul noo, Ube Master's. The 
: merge trailer will be writcven using the local trailer. 


Halts = 


"ENDICOTT HEADER INCORRECT, IT IS (Header Label)" 
"MOUNT CORRECT TAPE AND PUSH START", 


i 

| 

® The master tape does not have the word "COMPONENTS" in positions ; 
| 21-30 of the header Lat 1614 
| 

{ 

! 


"REMOTE HEADER INCORRECT, IT IS (Reader label)" 
"MOUNT CORRECT TAPE AND PUSH START", 


Me local component tape does not have the word "COMPONENTS" in the 
header label (positions 21-30). 


"ENDICOTI? EOF AFTER HEADER MISSING. PUSH START TO IGNORE", 
The master tape does not have an end of file following its header 


label. If start is pushed the tape is backspaced and the prograin 
-econvinues. 


Une A ee ees ene peer nee VR ee 


MOTE EOF AFTER HEADER MISSING, PUSH START TO IGNORE! 
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(5 Engineering Practice PHASE 1 


SE ta: 


eee 1 is a sys oe of 1401-7090 programs which accepts and checks 
“ranseribed circuit card data, provides errata and drawings, and 
produces an EDT. 


INPUT 


Phase 1 requires a layout of the circuit card on an appropriate 
grid sheet, the necessary records.info., a CLT, a CHY Dor changs 
r runs, and an LMT. 


Header Cards 


Header cards contain detailed information to describe technical 
© and records aspects of each card part number released or chaiced. 


The information contained on these cards is designed to cover 
all possible variations of releases or changes through the 
CCDA system. Therefore, the total information required for a 
spec cifl ec run is variable. 
All information put on these cards should be packed lerc or 
acer in the first column des Ssignated unless otherwise 
specified. Any change to the format described below may 
result in an error and may cause a delay in the release of 
— card. 
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3-9 Raw Card Part Number 


, _ ; This is the number of the basic card material, 
| ; : with or without an internal plane, with holes, 
& lands, contacts, housing, and customizing. 


Only one raw card part number per assembly may 
be used. 


Five million series production part numbers 
controlled by Department 146, Endicott or 
experimental ("S") numbers supplied by the 
requesting cireults group must oe used. 
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PHASE 1 SECTION 5 


Data 


For the correct "S" number coding see DEP2-70H7, 
Suffix 1, Section 6, Pg. 6. The second character 
distinguishes the raw card from the assembly part 
number. Use "2" for the raw card and "1" for the 
assembly. 


Raw Card Engineering Change Level 


This number distinguishes each release and change 
from another. fkach time the raw cards hole pattern, 
artwork, drawing and/or bill of material information 
is changed the E. C. level of the raw card must be 
changed. aren @ 


” 


% 
.* 
iad 
a we 


Formal E. C. numbers must Ba 6 numeric characters 
in length and preassigned by Department 146, Endicott. 


Development E. C. numbers must be 2 alphabetic and gS 


4 numeric characters in length and assigned by 
Dept. 146. The following format must be used: 
DVnnnn. : 


Experimental E. C. numbers will be assigned by the 
originating or packaging group. It is suggested 
that these numbers be 2 alphabetic and 4 numeric 
characters in length to be compatible with the 
other E. C. number formats. The suggested format, 
wane the ts will check eek is EXnnnn. 


“2 os a er é a gs ith ee 2g A x goths ee 
he ee oe tet ow et Oo et ae ee ane eat 
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Raw Card iuinoenine Ghani Level Code 


This one character code will be used to control the & 
automated wet process line. It must be unique to 

each Raw Card Engineering Change Number of a card an 
Should be equal to its card assembly E. C. enrde. 


Formal and Development Engineering Release numbers © 
must be represented by their lowest urder code. Each 
Succeeding ELE. C. number must be represented by the 

next higher order code. Assignment of these codes 

is not retroactive. Therefore, if a card has been 
released and changed previously, the correct order 

code must be assigned and shown only after the E. C. j 
number that is being processed. | 
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PHASE 1 SECTION 


Rl Card (cont'd) 


Otte eRe 
Columns Data 


| For Development E.C. number codes use "1" 
| through "¢", 


For Formal E.C. number codes use "A" through 
up", except for "I" and: "0". 


To determine the correct code for cards that 
have already been released or changed, count 

the previous Development or Formal E.C. numbers. 
then assign as the code the corresponding numbe 
or letter of the alphabet. | 


@ Examples: 


B.C. feode pe. co ode] Code tf: 

Previous | | _jDEVI237y —s| CS 

Previous _{DEV3152| [100023 |. 

© Previous  |DEVO191] Ries es. pe Owes bs 


Processing ID\ 


20 Original or Change Code 
Use "O"for original and "c" fer change. These 
codes indicate only the mode of computer 
processing. | 


Code "0" allows the computer to process the 
card aS an original. 


When code "C" is used, the computer searches 
its history files and replaces, deletes, 
and/or adds only the information input at this 
time. From the history and change information 
a new EDT of the card can be generated. 

e 64-70 Assembly Part Number 

This is the card assembly part itumber. Ali 
7 information related to a card is referenced 
To to this number on the CCDA history tape. 


When making a change to a card, this reference 
assembly number must be called out. 


; For acceptable part number format see columns 


ela e 


this number must be punched in these columns 
in each header card. | 


BLA5/ Seba: 
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PHASE 1 SECTION 5 


Columns Data 


73-78 Assembly Engineering Change Level 


é - Fach time the assembly drawing, assembly bill 
' of material, or artwork changes, this level 
must be changed. 


¢ 


For the correct format see columns 12-17. 


This number must be A in: these columns 
on each header card. 


79 : Blank | | @ 


ae tale, 
Se : Nee a 


SO Assembly Engineering Change Heber Code 


This one character code will be used to control 
the automated card assembly line and repre @hpc 
aad the E.C. level of the card assembly on the 
| housing. It must be unique to each card assembi 
Engineering Change number of a card and shoulda 
be equal to its Raw Card E.C. code even though 
their E. ©. numbers are equal. : 


For the correct format and use, see column lg: 


This code must be punched in this column on 
each header card. 


Re Card 
RP Se 
1,2 Hpol 
6 | Card Size | | 
3 ‘Sand Size e 


This is the size of the raw card being proces 
‘Card sizes must be identified to the computer a 
the following form only. 


| ‘ ® 
Re So i ’ 


1-6 2-26 
3456 3456 
2-12 3 - 3 6 
3.2.56 3456 
1-12 4-4 8 
3. Bs 3 Oo 
2ae8 

3.4.56 


The number appearing in Column 3 indicates 
card width or number of socket positions. ne 
number appearing in columns % and 6 indicate: 
Che maximum number ct SLY modules in standard 
positions on the card. 
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| PHASE 1 SECTION 5 


R2 Card (Cont'd) 
(SPRARACEI Re 


Columns Data 


"*h a? 
ea 


0 
os 
’ 


. 9-16 “Material Drawing Number 


This number specifies the material that the card 
should be built from, and must be called out eac 
time a card is processed. , 


anor cards with no internal planes, columns 9 and 
: 10 must be left blank... 


For ecards with internal planes, column 9 must 
@ have an I and column 10 must have a P. | 


All cards that require no internal planes must 
call out: 


The standard voltage and ground planes arét,, 


1-12 CPC 1:7 a 
16 


2-24 


i 
9 

2-36 IP8117 
9 


The standard ground planes are: 


1-12 $©IP811813 
16 


\O 


P811814 
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P81l1231 
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PHASE 1 SECTION 5 


(Cont'd) 
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Data | ..ak, 
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ier ae 


Raw Card Status and Approval Code 


The card status and approval code must 
be included each time a card is formal 
or development released and when the 
status and approval of the card changes. 


The Status Code must be shown in column 
if using the following codes: 


STATUS 

ACTIVE 
*OBSOLETE 
*RTELD USE ONLY 


The Approval Code must 


be shown in Sonne 


18 using the following codes: 


APPROVAL 


APPROVED 
RESTRICTED 


Approval Code Definition. 


A. Approved - Satisfactory for use in all 
applications within the limits defined 
on the drawing and Engineering Speci- 


fication, 


B. Restricted Approved - Potentially 
satisfactory for LBM usage. 
required when release is required 
prior to the completion of the 
evaluation of the release. 


If any part of the assembly is restricted 
the assembly must be classified as restricted. 


* For an explanation of these terms see Endicot GPD 
Engineering Precedure Manual, page number e. 
5 
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PHASE 


Columns Data 
1,2 UnOe 
30 Front and Back Artwork Level Code 


This must be a one digit numeric code and 
denotes whether or not the front and/or back 
artwork have had any changes made to them. 


Each time an artwork part number is released 
this field must be blank. Each time an. 
@ : artwork is changed this code must be advanced 
to the next higher numeric level. 
For example, 


Release 


First change 


to artwork a 

only 30 
second es 
change to 30 


artwork only 


£1157 04 Tor 10d | 
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Tat Card 


Columns 


21-28 


CARD D GROUND RULES 


Data 


This card determines now the hole pattern inform- 
ation, hole sizes and locations, will be generated 
by the computer. 


To allow greater accuracy in aligning arctworks for 
the step and repeat procedure, the computer will 
automatically assign J hole-lands at X@23 -~Y$23, 
X978-YO23, on one wide cards; and X$23-Y@23, X978- 
¥923,.and X148-YG23 on two wide cards unless a 
hole is already present at these positions. 


If it is not possible to layout a card that would 
allow these hole-lands, each time the card is 
processed they must be deleted by using "P" Data 
cards. 


Since the hole pattern has been made part of the 
raw card, their part and E. C. numbers must always 
be the same. The computer programs will auto- © 
matically place the raw card part and E. C. number 
in all hole pattern part and E. C locations. 


a ae | 


Original, Change, or History Code 


"O" and "C" are assigned automatically in this 
column depending on whether or not Columns 21-28 
are filled in. If it is desired to pull the 
previous hole pattern from history and use it 
exactly as it existed before, an "H" must be 
placed in column 20. 


Previous Hole Pattern Engineering Change 
Number and Code 


These columns must only be used when a hole 


pattern on history is going to be used or: 
changed (adds or deletes). 


This E. C. number and code must agree with the 
BH. CG. number and code of the hole pattern that 
is on history. For the correct E. C. number 
and code formats see the Rl card, columns 12-19. 


PHASE 1 SECTION 5 


eee Card a (Con) d, 


iekioiia 


29-31 


Wl Card 


See EERO, 


Gee 
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Automatic Hole Pattern 


Fach ttme a card is processed, YES or NO niger 
be posted in these columns. 


: "YES" is used when automatic generation of all 


holes is required or changing 2a hole pattern 
on history. Manual overrides or additional 
holes can also be input in this made by enter- 
ing the desired data on "P" cards. 


"NO" is used when it is desired to manually 
specify all holes required, or use a hole 
pattern exactly as it exists on the hole 
pattern history tape. 


mo. 
Fe Sea gt are. 4 


eo 
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MYT Ww 
Assembly Drawing Title 


This title must agree with the title on the 
ALD and schematic since all documents carry 
the same part number. 


Because 30 characters will be printed out 
per line, proper care should be taken to 
divide the words of the title correctly. 


NWO " 


Previous Assembly Engineering Change 


Number and Code 


This number and code must agree with the 
previous E. C. level and code of the assembly 
on the CHT. | 


For the correct E. C. number and code 
format see Rl Card, Columns 12-19. 
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Card Cont!td 


PHASE 1 SECTION 5 


Data 


Circuit Family and Speed 
wo Peure family and Speed 


This code represents the circuit Speed or 
class of the card. The available codes are 
5N, 3@N, 70GN, GEN or ANAT. : 


Myst : . 
Assembly Packaging specification . 


This specification number 890913 ig required 
on all card assemblies and it will be auto- 
matically generated by the computer for the 
assembly drawing and assembly bill of material. 


If the highest level of assembly in Endicott 
for a card is the raw card this specification 
number 890913 must be removed from the assembly 


drawing and assembly bill of material and put 


12,13 


On the raw card bill of material. To do this 
Place dollar signs ($) in columns 3-8 and 
enter €90913 as an "R" item on the 
RENGDESADSPEC card. Columns 3-8 must have 
dollar signs place in them each time a card 
of this type is processed through the 
computer, | 


Assembly Status Approval Code 


Enter the status code in column 12 and the 


approval code in column 13. 


For the correct codes and usage, see the R2 


Card, Columns 17, 18. 
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W3 Card (Cont'd) 


Quebbonet ee 
Columns Data st. . 
\ 14-16 Circuit ‘Approval Initials 

L{-2e Circuit Approval Date - see note on next page 
This is the date associated with the circuit. 
approval initials in columns 14-16. ° 

M1 Card ; 

See eo 

1 ‘ P, hs i 

® 3-14 - -Loeation - The originating location of the card 
| must be placed in these columns. For example: 

Endicott, Poughkeepsie 

15-42 Account Number 


The following account number format must be 

used each time a card is processed. The oe eee 
processing or records cost will be chargec'* 
against this number. 


Account number format. 


Colum Numoer 
15-22 Order REBaHOHCE:| ds. Pack rent 
ec. Use leading 
zeroes 
3. If there is no. 
number use an "x" 
> in each column. 


23-26 Job | See Instructions | 
3 1, 2, 3, above. 


ee ARNT. Sante 


meme 


28-34 | Account see Instructions 
, Ly C 3 > 3 above e 


135.38 _ Avpropriation See Instructions 
number Le 2s Bo: SSDOVE 


O 


Department 


Poly SOUNL RULES a 
PHASE 1 SECTION 5 
Me Card 
Columns Data 
18 Me" 
3-14 Machine Type 


The teM Machine Type for which the ecard is 
being released. 

15-20 Quantity per Machine | 
The quantity of cards assigned to the IBM 
Machine Type for which the card is being 
released. Not required for py release or 
"Ss" numbers. 


21-26 Quantity per six months 
The estimated first six months tar3age of e 

the card assembly for all machine types. 
Not required for Dev. release or NS. 
number cards. | gee | : 

2 @ 

| 2(-3e Quantity per First Year or Model Cards 

The estimated first year's usage of the card 
assembly for all machine types - or the total | 
number of model cards to be ordered. | 


1,2 ae 


25-27 © Designer's Initials 
28-33 *Date Initialed by Designer 
34-36 Detailer's Initials 
~< " 37-42 | *Date Initialed by Detailer e 
42-45 Checker's Initials > | 
7 46-51 | *Date Initialed by Checker 
52-54 Approver's Initials 
55-60 | *Date Initialed by Approver 


* Use the following 6 dig: 
igit date code: Januar 6 
equals $1463. All 6 digits must be ra ne 


PHASE 1 SECTION 5 


D Card 
Columns Data - 
- ; 
2-7 : Approximate date of f release 


To provide the same computer printed date on 
all aocuments released in a package or associate 
With a card, a prespecified approximate date of 
release must be specified on the "D" header 
card. This date will be associated with the 
current E. C. number and can be determined by 
adding 5 days to the minimum number of days it 

| takes to make an EDT and ship it to Endicott. 
© This date must never be later than the actual 

date of release. 


In order to be able to distinguish between 
- documents and EDT history that have the same 
© : BR. C. it is necessary that all cards that are 
washed out and reprocessed under the same HE. C. 
muse have their approximate date of red heac 
updated. 


HENGDESADSPEC Card 


1-13 TEN GDESAD SP Ratt 


This neader card is used to input the raw 
card and assembly specification numbers that 
must be called out for each card to which 
they apply. 


& ; | Bach specification number must be preceded 
3 by its correct code. R for raw card, A for 
assembly. R specs will be placed on the 
raw card bill of material and A specs on the 
assembly bill of material. 


All card aiid circuit specs that apply to a 
card must be input as "A" items. 


When note AG is required A81180¢ must be 
entered. 


The spec numbers and alphabetic prefixes must 
be entered in the following columns: 


16-23 Code and spec number 
24-320 Code and spec number 


32-39 Code and spec number 


fee gh a pe, Po rainy SEN Le y tiet ge a eg elke AT nt shy ee ae ated Je tab gee a gO ge ag 8 OTS a oe a ae oe ae le BP gn a oP ete ET Seite ok Ba te aad deine oY AAR ge a tee” wat aes eA tas 
saa noses’ Selb KEES ad CR a gS BON GSE ELT BRE ENTE OES et sae ne el Sal ats OAR a BRE xe e ate nce eae ni eS is Bn i, Abie ta A ARE AG RL a Sea nd aa OR ae Rae a ae “sae baad 


ublect I Suttix ; 


H Cat. BS 
HENDESADSPEC_C. CARD (CONT'D) 


Columns Data | @ 


40-47 Code and spec number 


48-55 Code and spec number 
56-63 Code and spec number | _ ‘ 


Tf it is necessary to call out more than six 
specification numbers which can be put on the > 
HENGDESADSPEC card, change the A in column 8 | 
toa B, C, D E, or F as more are required. | 
This will allow a total number of 36 speci- 

fication numbers so called out by meams.of these @ 
cards. 3 nega tt 


HAUTBOMVOLE ae 


This card is used to input non-standard voltage 
pins so they will be called out on the on 
drawing. 


ae 1-11 - "7 AUTBOMV OL | | © : 
{ 
| 


The only condition under which the header : 
should not be inbut is when any combination , 
of the following standard voltage pins are used. 


VOLTAGE PIN 

3 DO3, JO3 

=3 BO6, GO6 
+6 Bll, Gil 
GND DOs, Jos 


_ When one change or addition is made to the & 
_ above voltages or one of the pins is used 
for a signal line all voltage pins must 
be entered. 


16-18 Voltage Pin Identity | ©@ 


22-24 Each set of columns will be used to designate 
28-30 | the pin identity of the voltages. Use the | 
34-36 . following format: _ ‘ 
4o-o | | | 
46-48 dD ge 7 B 
52-54 16° 183 22 
58-60 | 


13 
~ OF 


HAUTLOMVOLT CARD (CONT'D) 


Spree meen = sm tin tah tom i 


Colwnns Data 


195. 25; Polarity > 
Sis ots 
43, 49 These columns will be used to designate 
yy, COu the polarity of each voltage. Use G for 
ground, + for positive, and - for negative. 
1 for 1eM. 
20, 21 Voltage 
26, 27 ee , 
@ 825.55 The voltage values will be specified in these 
- —— 38, 39 columns. Use the foliowing format 96, 12, 
: | th, 45 and ND for ground, 2M for 12M. 
DOs Dn | 
DOs 


eS 


1-11 "HAUTBOMDATA" 
0228 Sheet and Page Number of Assembly Drawing 


Column 16, 17 will be used to input the sheet 
number of the assembly drawing. Pack rignt 
and use leading zeroes when applicable. 


Golumn 18, 19 must contain "OF" 


é | - Column 20, 21 will be used to input the total 
| number of assembly package pages. Pack right 
and use leading zeroes when applicable. 


The order and contents of the assembly 


e | | package is ALD, assembly drawing, and 
| | | schematic. | 


47-48 Local Control Number 


This space has been set aside for use by the 
local packaging areas. 


This number will appear in the lower right 
hand corner of the Assembly drawing. 


fare eam asaets jl 
2/15/66 [150 104 
3 Date ? i 


, Page 


+ i a Oe 
3% 
; C 
. 
cd 
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NOTE Card | 7 @ 


Gro TERE: 

Columns Data 

1 nT 

eae Note Code 

45 Line Sequence Number or Delete Code 


This number indicates the order and number of 
the punch cards that pertain to a note code. 
Use two character numeric numbers @1, @2, 
J3, etc. , 3 
To delete a note a "D" must be placed in e 

column 4. Only columns 1-4 of one card 

need be filled out. It should ajiso be 

kept in mind that if the code is called out 
Nesy on any components it must be deleted also. 


6-14 Special Component Part Number 


These columns are used to enter part numbers 
which appear in the body of the note and are 
required on the assemoly or raw Gard. biti OF 
materia. If more than one part number per. 
note code is required, they must be entered }@ 
on only the odd number line sequence cards. 


When notes are called out automatically, 
because a note code is associated with a 
component library, whatever is in this fieid 
on the component library will be picked up ana 
used on the card. If an "N" header is input, 
whatever is in this field on the "N" card “@ 
override this field on the component library 
Use dollar signs ($) if no special component 
is required. When this note field is over- 

| ridden, each time the card is processed the 

—_ overriding input must be supplied. & 


15, 16 Unit of Measure of Special Components 


Each note that specifies a special compcnent 
must have a unit of measure entered. 


This field will be taken from the component 
library unless overridden by "N" header 
input. Use dollar signs (¢) if no unit of 
measure is required. 

; e 
For definition of the available codes see 
the bottom of anv tabulated bill of materi: 
This type of bill is presently used in the 
SLT release package. When tris note field 
is overridden, each time the card is processed 
the overriding input must be supplied. 


hl 6of 10442, 


| Pape 
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Note Card (Cont'd) 
ea 


Coiumns 


ayant ks: 


19-48 | 


Data 


2. § “Rone Pee 


CARD GROUND RULES [DEP { 2-7047 | — 
pC at 2 pe: Sullx § 


iSubect 


he, 
pres 


4. 


Quantity of Special Components 


The total quantity of special components used per 
note code will be specified in these columns on 
the component library. 


“The computer will automatically calculate the 


total quantity of special components used on that 
card by multiplying the number of times the note 
code is used times the quantity field associated. 
With the note in the library. If 10-28 necessary 
to override the library or automatic calculation, 
the correct number must be entered on an "N". 
header. Use dollar signs ($) for blanks. When 
this note field is overridden, each time the 

card is processed the overriding input must be 
supplied. 


Verbal Description 3 nite gt 


For variable English field notes specify the 
body of the note in these columns. 


Since 30 characters are entered on each "N" 

a * + 
header and oO characters are printed per line 
on each drawing, care should be taken to 


Givide the words correctly. 


On change runs all note and component informa- 
tion will be regenerated from the component 
library, except for variable English field 
notes. Therefore, if the special component, 
unit of measure, and/or quantity fields are 
overridden, each time the card is processed 
the overriding input must be supplied. 


If a note code associated with a component 
part number in the library is overridden, the 
overriding note code will be used in tie 
change runs. 


All notes are controlled and issued by 
Department 146, 


je (29/04 Tot 104) a 


i poe 5 P Page 


ce i 
i Ue aS 


PHASE 1 SECTION 5 | 
Cont'd) | 


It is very important that all notes be used@™ 
_properly.and called out when a component 

: requires, trrem. No asterisks may be used in 
\ “ notes. | 


Nove 


Card 


The majority of notes are standard and 
specitied in the CLT printouts. 


i NOUVGS Cam De--Called.-out: in ‘several ways: 


sy . 
fee. 
At 
us 
we 


“" 1, If a note code is specified after a 
component part number on the grid 
sheet, the note code should be posted 
| Bal the appropriate columns of the | & 
a | transcription sheet and the computer 
will print out the note code with the 
component in the body of the drawing 
and the body of the note on the side 
of the drawing. @© 


ec. Note codes that are associated witha... 
components in the library will be a 
printed out automatically on the 
drawing. 


QU 


Raw Card - Hole Pattern drawings must 
be called out by filling out columns 
1/5 Of a: “NY header: card. 


Standard notes that are required on : @ 


4. Note codes followed by three asterisks on 
the library printout are variable English 
field notes or notes that must have their 
verbal description, special component 

| part numbers, unit of measure, anda 

— | quantity specified each time the note i 
| called out on an original run or when any 
part of the information is changed. The 
following formats must be used for each 
variable English field note. @ 


© 


AJ - NO SOLDER IN HOLES LOCATED AT (THEN 
LIST X AND Y COORDINATES) 


x and Y coordinates may be listed in the 
following ways: 
dig: AE VT, ee TV ee. | 
oe eee 


i 


Cy wit YL dip; See dds eee a ee ie 
etc. | 
Se “Vid le Sd: Se eS YS 


Lite CCCs 


This note should not be used unless approva 
is first obtained from Department 146. 


DEP oe 


q Cat. 


ae ee =e cereerresiomeen NTMI ATT Sae 


EAE SPIRO CS ON 4s: : 
te 
fi 
¥ 


Peeks 


NOTE CARD (CONT'D) 
LARSON AZ Vine formas ©Or Ghis nove. will be iven -eaen 
time it is required. This note must not be 

used unless approval has been obtained from 
Dept. 146. 


BA This is a hole pattern note used to call out 
odd size plated through holes on grid. 


DRILL (Size of Hole) (Tolerance) BEFORE 
PLATING AT LOCATIONS (X,Y Coordinates). 


"BB This is a hole pattern note used to call out 
odd size non-plated through holes on oe G6 


CX his note will be used for special raw card 
requirements. Approval from Dept. 146 must 
be obtained before this note is used. 


& CY This note will be used for special require- 
| - ments regarding housing and/or contacts. 


CZ This note will be used when the Photo Lab is 
required to perform a special operation on an 
artwork. Approval from Dept. 146 must be 
obtained before this note is used. 


BZ Whenever special heatsink assembiles are 
required this note must be used to describe 
how to assemble them and call out any special 
components required with them. 


HAUTBOMECN Card 


The following format and example describes the method of listing 
& the Engineering Change number and code history on the assembly 
| drawing. | 


This listing is required for cards that have been released 
manually or changes that are being processed as originals 


— | through the D/A programs. 
Columns Data 
1-10 | "HAUTBOMECN" 
14,15 Eight times the number of EF. C. numbers entered 


on the punch card not including columns 73-80 
must be posted in these columns. 


sae EH. C. Number and Code History Listing 

Nn 3] Se Oe 

32-39 List the most recently processed E. C. number 
4O-47 first 


48-55 


Der 27087 |, 


‘ 
Bae iss : 
PCat.  # Subiect 


See! 


200f10H 


RE [Ste 


[2/15/64 


HAUTBOMECN 


Suffix 


PHASE 1 SECTION 5 t 


‘ARD (CONT!) 


SICA NRE ET STEEN 


Columns 


16-23 
O4-31 


per? % 
HO-47 


48-55 


Date 
E. G. Number and Code History Listing 


List the most recently processed E. C. 
number first. 


HAUTBOMDATE CARD 
se this cara cto list the dates of the corresponding 
Ez. C. numbers described under the HAUTBOMECN CARD. 


pas “le Olgas is ge * 3 idli* Ra oF : a oss : . 
CWE TY en some oN Tp RE re? Ct ee 


CURR eRe aR tat AE EK TRCN US RI OE A RE ROLE oe IEG MRE ES ABIES geese TE 


el HAUTBOMDATE CARD ; 
14, 15 Six times the number of dates entered on 
the punch card must be posted in these 
columns. 
16222: Date History 
Beery Seen ass 
28-33 List the dates that correspond to the 
34-39 FE. C. numbers on the HAUTBOMECN Card. 
HO-45 oe 
Hxample of HAUTBOMECN and HAUTBOMDATS Card. 
5803030 was released on DEV 1200-10/1/63 and _ 
changed on DEV 1300-11/1/63, DEV 1400-12/1/63, 
and is now being changed on DV1500 4-2/1/64: 
HAUTBOMECN __24DEV1I4pPO. 
i ~~ * To iy L516 2 
DEV13$$ 
2] 31 
DEV1299_ 
32 39 
To — —«*AF 
Eo 
D202) p30 
64 (0 
Dvi5p¢_ 4 
73 P 80 


Eneac eae’ pa Aa igen e ge mme” Mibieiae 8 ai iaas play aaa S401 ca a GE aa opti es Ute ag Stat GPR ge SONS, ge oe eh eek Wi MVE are Ste Goede eS eee os ear Wane tek Cupeeeree : ee aS Cas cer iin Pa carta Seca Up Teg te eR UL aes gt 
MRS MA TN oy CFE ORC eRe ot a lage ge 7 Ed ae @ Eggs Bp gc tee MME ORE Seger LC BR ROO aes IRS TIE Te aE COCR SATE IESDONS ERIE EMNES. Sy ROR? DUS ot pe Pay EEE Rae! Py eg es ae Behe eg eg Bey a ale ge a OR Ryne te nda a Ay 
Ai Ba BS SAE IRAE AR at oD a Roe RAB 908, AGREE weg Ee sh bees AA Se Be Sco dt SMS RN oe ll belsie cick eon nadia aE GSR ai Hii ns ed Waa Bs ete hs eat ase, oviaanidaed acties Mack Miieas ca eas Be 

arenes arnt atonement a tee i te rask Peslyicisailncaie neat 
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HAUTBOMDATE CARD (CONT'D) 
HAUTBOMDATE 


[r 

Az AS 
ieee 

| 

A 


[re 
lov 
Ni 


fe 
I< 
fi 
ln 


ee 
(e SO 
Assembly Part Number Change Card 


The following format may be used to change assembly part 
numbers of cards on history. 


This card must be ieee in front of the Rl card before 
processing. 


All other part numbers and information concerning the card 
can then be changed. The previous assembly E. C. number 
on the We card must be the same as the E. C. number of 

the previous assembly part number, 

Columns Data . 

1 mon 

o]'/ "CHANGE" 

9,10 peel 

12-18 OLD PART NUMBER 

22,23 “LO 


25,26 "PN" 


- 28-34 NEW PA? NUMBER 


2/45/00 210P 104} 


ale t soyie 


: ‘ic Sub ject b suit ; 


PHASE 1 SECTTON 5 


HLOG Card - is used to input a four digit number, which 
corresponds to the ALD log number, for controlling the 
internal processing of ene CCDA information and the ALD. 
‘The HLOG and ALD log numbers are printed on-liae by 
ALDCOP 2. ‘The program does not check these numbers. 


If the E. C. numbers match, the ALD will be placed on 


the EDT. — ; 
2 | Columns Data & 
te ut | "uTOG" 
6-11 "NUMBER" » 
16-19 Any four digit number - should correspond 
to ALD log number. | ¢ 


+ 
a * 
fox 
’ 
m% 2 

* 


ENGINEERING DATA 


Raw Card Part Number 


Raw Card | 
E. C. #,--Code--O or C 


Assembly Part Number 


Assembly E. C. # and Code 
Card sive 

Material Drawing # 

Raw Card Status 


Artwork Level 


"yu" sf use as is 


a, 
CARD GROUND RULES {DEP {2-7047 | | 


KEY PUNCH Cat. Subiect 


R] PHASE 1 SEC 


Mert eI 


Hole Pattern Prev. E. C.#-Code__ 


Auto Hole Pattern YES oY ‘NO 


ASSEMBLY TITLE 


First Line on Asm. Drawing 


second Line on Asm. Drawing 


i as 28 


eo Od 


tae ore De meaeel mee —m anewe oom | aaa ms | come =e =. eam = oe Se sumaial 


PHASE 1 SECTION 5 


Previous Asm. E. C.#-Code 7: 
\ 


ani Ti 
Circuit Family a 
12 15 
Asm. Status Pee W 3 ; 
aro 12 12 13 
CKT. Appro. Initials _ 
ia CKT. Appro. Date a 
| lf ti‘(‘ éBO 
Location ee Be, stk Be See pias ge 
eK 12 3 TF @ 
Account # | seh eee ae 
TS . — — soe — gas 
cee ee qe 
Machine Type ee © 
123 14 
Quantity/Machine 


Quantity/6 Months 


ne Quantity/1lst Year or 
Model Cards Required 


24o S164) 2/15,"00 


rape Nate 


aaah gis oho Lhe siete BU axea dead nora Oe ae zinta aD GR ONE UR aioe Sod 2 oe Saaaie Sandel ats eI de sey Ua 
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Designer's Initials 
and Date 


Detailer's Initials 


and Date 


Checker's Initials 
and Date 


“Approver's Initials 
and Date 


Approx. Date of Release 


HENGDES 


— wesc ele Ul ee 


Log Number: 


CARD GROUND RULES -DEP 22-2... 


q 
Drange rmers 20 tant ener 


MS 
NOjLo 


3 5 ~~ 7-7-5" 
52 OF 55 BO 
D 
To” 7 77 F 
DSPEC 
15 
10 23 
2) ea en 
320¢€0~CO 39 
LO. ne 7 
4g 55 
bo 2 63 


Me 
a 
CG 
es) 
© 
= 
oO 
> 
aes 

I) > 

bY 


RARE CERI Ma ee CELE GN 


’ ; : 
mSuffix gy 


7 
NOTES 
Note Reference N Line 
L235 
Special Component # 
= Sree 
NOTES 
“Tote Reference N _ Line 
| 123 
Special Component # _ 
NOTES 
Line 


Note Reference N 
T 


Special Component # _ 
S 


0 


260f 1042/15/65 
Pape 


Mate 


P CARD GROUND RULES. 


EEE NEED 


HAUTBOMVOLT 


ememsees 


~ © 


_ Voltage __ 


——eee eel  e  ee rt 


Polarity 
a ty 


16 «18 T eel 
eo 2e 35 36 DT 
28 ~~ 30 35 Be 30 
=I — 36 ae a 
1 — me 3 7 35 e 
1 — 78 15 50 SI 
52 OF 55 56 57 
55 — BD 61 BE BS @ 
sequence 5 
Se te, ett oeltset el aat + U/M = Qty. re =®@ 
— — . e 
eahaniied meaterien sie et ee Used _— 
SedMeR Ce 

ut Qty. Used __ 


SE a ee 
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go. 
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RET BEBE er IN ITN 


t 
ySubrect 


f. 

4 3 
koe 

go 4 


AME IRAE SS 


NOTES 
Note Reference N_ _ Ling Sequené@”.:: see 
\ Ee > = 2D 
Special Component # oe U/M Qty Used _ 
1 &.6: re a 
Verbal Description ss | | 
| LO ae eS i 
ee 
@ romEs 
Note Reference N_ _ Line Sequence oe 
123 AS 
@ Special Component # ee ee ee U/M Qty Used > 
| | 14 15 16 yet 
Verbal Description ss | o 
19 oo ee ee 
CE LE Ee 
NOTES 
| Note Reference N__ Line Sequence 
r2.3 a 
Special Component # oe cee ee ee ee U/M Qty Used 
7 1 5 16 a7 ve 
@ Verbal Description _ =) 
19 i ei en eas a 
EE TT TS 
NOTES 
Note Reference N_ _ Line Sequence 
Be Oe 5 
Special Component # Se eae useage eds ee, Meas U/M Qty Used 
| — TF " 5 6 va 


Verbal Description 


———— OS EE CE 06 6 060 GT 06 GE 6 6 QEEeNTSNS 060 6WenmineN 40 CUSUENGEENED 0 Wesueemne 
EoD = OE 0 GN 


ote ; 
ee 

al 

wi . 
bee 

ie til ¢ 
¢ CD , memeainimmend watery oa sa eieinctemianiad easier S emnnemniettiemel EEE IT mes} 
. ” , 
‘. e 
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3 as 
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eC at. 
Sears PENNEY 


Subrect 


1 CARD GROUND RULES 


HAUTBOMECN 


——— ee nS mR emmy 


| 1 | 10 
Number of E.C. | ni ae 
on this card a ae ee 
(times 8) 5 Oe ee 
14 15 T6 D3 
Oy ee ee es ee 
ok ns) 
we Ge ee 
_ 7 5 aL! 
HAUTBOMDATE 
1 T1 
Number of dates 
, on this card 
a, 
(times 6) _ __ Date a ee ee | e 
16 Sil 
BO ee. 6, A 
2 83 
| rr @ 
Lo 
HEADER FOR CHANGING ASM, PART NUMBERS 
- C HAN GE PN 
(Old P/N) a : 
Old P/N : | | | 
TO PN | 
Mt) 22 26 
New P/N 


This card is placed in front of the Rl Header 
before running. | 


DA Inout Aids and Reauirements 


ls BI de did ts godt Tle eS oe al aaa 1 Se dene i ON AY tg: al a oie Sa 


CONTACTS 
ene 


pees onset entarsh anntt Or RAI 


‘re th 


Presently the DA programs gutomatically 
calculate the number of contacts paving primed ciroult Lines 
Gonnected to them, In the near Future the programs will be 

changed to call out a full complement of contacts on each card, since 
34 has been decidea to build SLT cards with all contacts inserted. 
Card releases do not need to reflect this change until the pro- 
grams are installed. Tf approval has been obtained to alter the 
quantity of contacts, note CE must be entered on a "Nn" pnéader card 
specifying the correct quantity or deleting it each time the 

small card is processed. Note CY will be used to spec fy woe 
special requirements. Tf more than 100 separate holes are added in 
one run note CE must be entered manually. | 


HOUSING 
ee 


mpenerate note CE and 


te. For each card processed; note CC or CD will automatically} 
W@be generated by the computer. 


| If approval has been obtained not to call out a housing, 

the appropriate note should be deleted on a N header card each. 
time the small card is processed. Note CY will be used to specify 
the special requirements. | 


@ 


For single socket position cards use CC. 
For double socket position cards use CD. 
CRUDE ITP ; ad 


eee NE 


When the card_was_ released through DA before and is on history. 


A. If the change only requires a few adds and/or deletes, 
it~ should be processed as a ckange run. 
The following information is required: 
1. A completed Ri cara with a “U" in column 20. 
. The card size on the Re Card.» 
_ A completed Ll card. 


eC 

3 

h. A "D" Header card. 

5. The previous assembly EC number in columns 4-11 of the We Car 
; | 


. Any additional information or changes must also be input on 
the header carcs. 


6 


Papesterourgs pes NE Ste 


be 
k 


wo a te AE ed ee Bipdee UM a ee Ug de Ta gee ages oe ie ae 8 bar ge a epi hgiee ceh a ca fee ge EF al 
ode DAR aa a ae I i ae PE a OAT RE RR RD in oat ere "ain ial ec a a aan aie 
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: , 
; 7a + 
» * aN 
* « %, es 3 a * « 
. 2 OO awe * 


7. If a field is not being used which was used on the 
original run and it is not desired on the EDT, a $ 
should be put in that field. The only exceptions to 
this rule are columns 64-80 of each header card, 
columns 4-11 on the We card, and N headers. A note is 
changed by. agding it correctly or calling out the | 

corrected noté.from the library. 


Suffix 


Cat 


B. lif the change is extensive and it would be unfeasible to 
process all the adds and deletes, the card may be run. : 
—. fas an original. | | , 2 


If this mode of processing is used, the card will be 

considered as an original and information on history 

will be completely erased and replaced by the new infor- 
~ mation; therefore, it is necessary to completely re-input & 

the card. Since all history is lost, no EC listing will 

appear on the assembly drawings; therefore, the HAUTBOMECN ; “20. 

and HAUTBOMDATE cards must be used to list the previous Boe ee 
levels on the assembly drawing. 


When the card was processed manually. 


A. Since the card has never been processed through the computer, 
st must be handled as an original run. The HAUTBOMECN. and 
HAUTBOMDATE cards must be used to list the previous EC levels 
on the assembiy drawing. 


—~, DECOUPLING 


Every card processed must call out either note AG, AH, AK or AL 


' AG Card conforms to decoupling requirements in G11000% 
AH Card does not conform to decoupling requirements in 811800. 
Ax Cara has been decoupled. 811800 is not applicable. 
AL Cara has not been decoupled. 811800 is not applicable. 


AG and AH must be used when 811800 is applicable. 
AK should be used where the requestor has specified decoupling 
for discrete component cards, cards with a mixture of discrete. 


oe and modules and the cards which are not covered by 
11000. 


AL should be used for all other appropriate cases. 


COMPONENT NUMBERING 


All components that appear within the outline of the card on 


the assembly drawing will be automatically numbered by the cory 
uter each time the card js processed. SinponentS Will be numbered 
[3/66 in order-restmtre Ehe highest X-¥ coordinate transcribed 
~4 for each component. 
All components must reflect this numbering on the schematic. 
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Automated Coordinate Conversion (ACC) - 

a method of transcribing circuit card data (wires, 
holes, lands, and components). Several methods of 
coding are used. These methods use combinations 

of the "X" and "Y" coordinates plus an alphameric 

cross reference of all standard hole locations. 

For hole locations and intersections the "X" coordinate 
is always transcribed first. 


The format of columns 1-15 is the same for wire net, 
component (except M and B type components with non- 
numeric lead codes), and hole cards. Front and back 
artwork, hole, and component information shoyld not be 
Deangeribed on the same punch card, 


Commas are used to separate nets, component-Jeads, 
hole-lands, and precede transcription from an inter-~ 
section on each punch card. Do not use commas to 
separate transcription from one card to another or to end 
a.card, 


If the transcription of a net or Components extends 

beyond one card it , pe verminated a6 emo Zical 

Ca! ae ue ea Rap SE 
\aicunninesisasneanmenacnmeee 


ae mus be 
DO 


It is hoped that the following explanation will be an 
aid in transcribing. It attempts to explain how the 
program operates. 


After transcribing a point (1), the program needs 
another point (2), to proceed toward. Point (2) also 
indicates direction. The shortest route is taken 
between 1 and 2. The program then follows the channel 
called out by point (2) in the direction of the next 
transcribed point ‘ecer After reaching the pewprndicular 
channel called out by point (3) the program moves in 
that channel to the next points; unless point (3) is 

4 hole-land, then it goes to that hole-land. 


o/s Bloftiodt 


; Date ‘ Page 
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When a 45° line is called for the program will move from the 
point (4) it is at on a 45° angle, if possible, to the next 
point (5 tf a 45° angle is not possible from the point 

4t is at to the next point (5), it will move in the direction 
of the next point in the channel defined by the poin® CA): SG 
is at until it comes to the first point (63 a 45° line can 

be transcribed from; then it will go from that point (6) at 

a 45° angle to the next point (5). 


Subiect Suffix | 


| @). @ @ 6) 
AIA! -Y26-BIBI AIAI-26 /- BIBI 


| aay, -) ee are .), 
| © 7 © , 2 _ 
~ we | @ 


Columns 7 Data. 


1-7) 7 Assembly Part Number - See columns 
7 | 64-76 of the Rl header card for an 


explanation- | 
12-14 : i Tc YY 
ee | ACC Data Card Sequence Number or E. vu. Nu : 


The cards in the input deck can be 

numbered using this field. This will 

be an aid when trying to locate cards in 

the deck when making corrections. An 

BE. C. number can also be placed in this 
' Pield, if desired, for control purposes. 

This field does not have to be used. 


15°. — - Delete Code - On change runs a "D" 
' is placed in this column to delete the 
wire neve, components, or holes listed 


| on this punch card. @ 
16 “Wire Side Code 
Code Wire Side 
elem Front Artwork 
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17 - Wire Size Code - 
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Columns Data 


18-79 : Wire Nets- Use the following formats 
When coding: 


a. X25, Y37, *¥131, Y159, etc. to repre- 
sent all channel points that wires 
segments run to and from. 


b. AIB1, C1D1, Z1H1, etc. to represent 
standard hole-land locations. 


® | Cy 623635, S272, etc...tovrepresent all 
: non-~standard or standard hole-land 
locations. The "XK" coordinate must 
be transcribed first. 


d. §25931*%, 631¢61*, etc. to represent 
an intersection point that has been 
returned to transcribe the rest of 
the net. The "X" coordinate must be 
transcribed first. 
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DEP |2-7047 | lL | CARD GROUND RULES PHASE 1 SECTION 


Wire nets are transcribed by starting at a tab or hole-land 
location; followed by a dash (-), a series of tx" and "Y" channels, 
and ending at a hole-land or tab. The only exception to starting 
and ending as a hole-land or tab is when an intersection is being 


transcribed to or from a hole land or tab. 
| a. If a net continues after hitting a 


hole-land follow it by a dash (-) and 
start the new subnet. 
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2 Cat Subir  Sutfix j 
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b. Two hole-lands connected by a straight 
line are coded as follows: 
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ec, At any intersection, the transcription 
must not continue straight, a turn 
must be transcribed, The vrograms will 

flag incorrectly transcribed nets. 

These must be corrected before the 

EDT is released to the Endicott 

CCRP system. Methods of transcribing 

a net with an intersection are: 


lL. Reflect a turn in the transcription 
at the intersection and continue 
on to a hole-land or tab followed 
by a dash (-). Transcribe the other 
sub-net(s) even though some segments 
are duplicated. If duplicate segment 
are transcribed the ACG or RDURAN 
program will delete 


them. 
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Component Code - "G" 


Component Type Code - Usually posted in front 
of vhe component ae number in the grid sheet. 


CGC - Capacitor T - Transistor 

P ~ Potentiometer S - Heat Sink 

D - Diode J - Jumper 

L - Inductor U - Program Cap 

H - Core Y - Delay line 

M - Module A - Crystal 

R - Resistor B - R/C Pac 

X - Pulse Transformer I - Reed Relay 

Q - Special Component G - Monolithic Module 


Component Part Number - Pack left. Found 


adjacent to the component representation 
on the grid sheet. 
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Note Code - The note code required with 

the picture of the component on the assembly 
drawing. This code should be posted 
immediately following the component pare 
number on the grid sheet. 


Component Lead Data - Components are trans- 
cribed by specifying the lead insertion holes 
of all the components! leads. Hach lead 
entry is separated by a comma. If a lead 
requires a code the lead's coordinate must 

be followed by a slash and then the code. 

The codes for only two leads need be entered. 


a. Modules (M) and R/C Pacs (B) - with 
numeric lead codes only, need only the 
number of leads and the {greg uumeric 
digit "x" and "y" coordinates of leads 
Al and Y2 entered, Do not Separate 
the lead entries by a comme. | 


For modules and R/C pacs with non- 
numeric (1X, @+, etc.) lead codes a 

. Segment. between each lead must be 

» transeribed, using: the following format. 
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"y" Coordinate at To Terminat 
Card Assembly Part Number 


Card Assembly E.C. and Code 


. ° . « ‘ oo 
> Se : a4 é o& : 2 te . 
‘ sae Neer ee ty ‘2 ae aed Ne en ne wet ay ~ 
«4 ‘ me J R =» a . . < 4 to 
eed Mel He. ie * tel rae bare Pi Pa Tee ACY eee 
me oy 1a te, a ft en at % mats ag ee Ee a 
. 5 ¢ 8 a : $ “* ork ¢ . . 
4% bar tye? % Pa . vs a a) 
* ee anes % f ome 
: *", 


Rete oer re Fg Eon, eas es t 
acalts AR s B iisas core ob dee Ee OU GAS. ae won 


Bi i BE ah a a iat os ata Nel Kaw Ee OS Rea cle Eo, 
ay MRE Mb SS i RT EES oO : : Paiute 


Pe RAD! tebe Le T gute ig) rae 


1 SECTION 5 


t 


| PHASE 


At 
TES bVEL 


. 
a 
Ps 
ota & 
2 
= . 
we, . 
a 
£ 
e 


om 


ea 


——SEEgley 


fs ' 


a Fy 
Reeee s 


= 


C) 


gis mi 


| 


—4—-+-4 


VOEP 12-7047 1 4 | | “TARO GROUND RULES panos 5 1 SECTION 5 | 


z 
Hs aS. eu 


| l 
{ { 
} | 
| i 
' | 
a | 
i ! 
; i 
: 3 
: . : 
[ | | 
e ° { 
aaa e 
: | 43 93 
i ot 01 ex 3X 4X 0 | 
{ 4 6CR 7 f{ i 
: ‘ 2 4 
ee °S0 a0” 0F 65 40 | @ 
{ { 7 08 09 10 (| 3A Zz I | 
| | 
| | | 
| | { { 
i { oe | | 63 33 68 I | 
I i ! ! ° ! | 2A} | 
i i t i i : i 
{ | ( i | 
| 05 12 |] | oc { { 
i j { { i 
i | | | { i 
i i i | | ' 
! { 38 23) «(| { §3 23 { { 
| | 04 03 02 O1 | { OE OB | | 
| 7214 i . i | 
| | 4 Q 4 HB | | 
i om on lt aon Ht on Ot on oe | 
BePeReeseeisket at et at & bw te pede 
: i ' 
| { | f 4 of ir tf € Pt Ft & te € t Ft t ft ft ft BACK GF CARD 
{ = =| ~~ —| ee jj i-=—| | i! joj {=| [=~] { C 
| | | ae Pde a a ae eae ea 
(oon ea i jo Gd db dd tbr iier ity 


5808123166227 GM361459 1203 8023032023 ~ 
5808123166227 GD2391100 ALE1/01,BLE1/2X,C1E1,DLE1,E1E1 - 


5808123166227 GR216438 ALFIrELF1 


ie 


5806123166227 G1344891  G1AL/08,F1A1/0E,G1B1 


5808123166227 G6B2390490 04056940055040_ 


pase 


5808123166227 G6C2391064 FIFL/+; K1F 1 


GA G60+063033 B2414883: G02068033 


PHASE 1 SECTION <5 


epecial Holes = 


Column 
16 

17 
18-79 


Data 


Wp 


e 


Hole-Land Size Code 


Hole-Land location - the numeric 
Tx and "Y" coordinates and/or 
the alphameric code for the de- 


sired hole-land locations. Fach 


entry must be. Separated by a 
comma. . Peet 


. 
eo. ‘e 
oy Se, 
‘maf « 
a * , 


i 


{ 
zee 
44 Alt 


ECLION > 


Q 
we) 


am 
© 
K 
es 
xe 


PHASE 1 8 


att 


Are = Di, jM{wpsig WU -—-1OLO RLOLWMIig! !Nl—|O;i@ 
12|$ | [88 PPA PRP Moule} faufeepeqy—] 
oP) o 9) ne 
ue | 9 Ae ni 
pa ) = 


. = 4 f 
yi fy — y 


C1C1 


JAIB1, £25035; 


KB1E1, E1E1 


LG4GS27, 960927 


Fob ie Ts np eae mate: Pe eames ate es SE gain LP Ng RE 
- Pek rhe 2 ataiali aaie beee PGE eRe  g 


©) 
om 
9 
QO 
O¢ 
<< 
O 


f i 
‘ 


UND RULES 


> Et 


| al ee) rm a Mm 3) 
PES IMP bere es ban in 
Ss i" o biwnes Stilts 


San cent eed 
I Sn 
woe 


PJA1B1,025035,C1C1 


PKBIEL,E1E1] 


5801234163210 
5801234163210 
5801234163210 


PLO40027, 060027 


a ae pee de IN acy bS Sanhtehgh petit ng hd dines atl ba Re Speen ooh ae abs aaicee siti Sete Tete Bet Cpe cetcheditah igi. Sy cg Ste Ng Rees aps cha ue ie By Be it 4 fie. Ge tigers Oe ea wy ‘ coe atin wet : wee Be z se Gebagetet ae Shee eae en, Seer He Lee TiN a ae tha ead Gate pte F 
- i bc wis, DAP AEIN EA Yale APC Seba BMPS pak tna TIES SO Ndr eon, 63k LEE nei enn SES lS a cp agin Se ae Rg Sets a a ee ana y, i ntalwal oN aR een Ra Nae sel vata kati aeen R UE ean siecle ee LOT Bia BSR oeests SLA aN es et TE TR saci Sima tcuied be: ae SA cep cet a 


cat hey 


13-13 © | | "'v" Coordinate at From Point @ 


oor104 2/15/66] 


d Pape 


ace git iS RRA A a 
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Alternate and/or Small Change Method of Transcription- uses the follgé- 
ing format and dces not require the ACC program to be run. Individu 
wire segment can be added and deletea using this method. 


Wires and Components 


Column | | _ Data 
1 | | Component or Artwork Code 


7 3 G - Components 
= xe O - Front Artwork 
B - Back Artwork 


Code —— ? 


vas Change de 


A - Add 
D - Delete 


5 From Hole-Land Code - This column 
is filled in only when a hole-landa 
is required at the "from" point 
for the data being transcribed. 


Code Data 

G - Components 

O - Front Artwork 
B - Back Artwork 


6,7 r & Lead Code at From Terminal - 
— components only | 


8-10 | . "x" Coordinate at From Point 


144 Wire Size Code 


15-26 — | Component Part Number - pack 6” 
Oo components only | | 


27-23 | Note Code - components only 


29 | | To Hole-Land Code - See column 5 


30-31 | Lead Code at To Terminal - compon- 
ents only > : 


32-34 | "x" Coordinate at To Point 


g Date 


cE SERRA st 


| PHASE 1 SECTION 5 ~ CARD GROUND RULES (DEP | 2-7 


O47 ! 
neces Sutact _ 


fe 


Q 
i oy flex a 


a mama 


Column Data 
35-37 Af Coordinate at To. Point 
64-70 Card Assembly Part Number. 
73-80 | Card Assembly £.C. and Code 
Hole - Lands - only one hole-lanc can be entered per card 
1 a i 
om Change Code _ 
A - Add | 
D - Dele Gea, . 
3 Hole Size Codey... 
4 | Front Land Size Oode 
D Back Land Size Code 
8-10 | | "X" Coordinate of hole~land 
11-13 "Y" Coordinate Or HOleslane: 
64-70 ~ Card Assembly Part Number 
73-80 Card Assembly E.C. and Code 


DELETENET CARDS 


For each side of the same cards a card RDTRAN assigns net mumbers 


to common wire segments. By specifying the desired net number 211 of the 
Segments in that net will automatically be deleted by the programs. 


The net numbers are determined by printing the desired part numbers 
from.the CHIT with the LIDUMP program. The net number is tl.en determined 
by locating a wire segment in the net it is desired to delete. 

Up to 50 nets can be deleted per run, 


The card format is: 


Column Data 
1 non 
2-10 : "DELETENET" 
11-63 | Net numbers - net numbers separate. 
| by commas or blanks. A comma must 


not follow the iast net numoer on 
vhe card, 


ore Z pots eg hoes! pn bm Ro case aah ae ee ee ee 2 OR RI ae HS Sy Nae RA ae EMS oa bali sae ag Dong a ghcgt eee os a ono Bee eae ee er ar yermeacs bare: ih 
(Tea uti Dist tine SS ACA Peete. adie Rt Sed teal BE ok ate A eta A REE Be SG ON Sipe EEN GE Sah ng lee ROC BRIA LURE A otal | ae 


ica! TRC g NK aD aE MO AEE es. ZEN ES HERE TENEMENT ARG SS RMI «ANSI 


DEP (2-7087 | | GROUND RULES ~~ | 
boat Asset fou [PHASE 1 SECTION 5 DELETENET CARD (CONT'D 4 
Column Data 
64-70 Assembly Part Number 
73-80 Assembly E. C. Number and Code 


These cards must be inserted in whe input deck 
immediately following the Re header card. 


1401 Programs 


TX- is the 1401 program that changes the format of the input from 
ee that of the X-Y machine to a format readable by the FORMIT 
system of programs. When it is given the first two leads ofr 
of a il2 or 16 leaded module, the program calculates. dhe remainins @ 
leaas. If given the first lead code for any comporen®;:*the 
program assigns the remaining lead codes. . 
ACC - program accepts punched card input which represents ‘the wire 
\ esse 6Ccsegments, components, holes, and headers. Tt checks illegal & 
slopes, invalid coordinates and generates a tape containing 
detailed X, Y coordinates for further processing py the 
FORMIT system. : 


FORMIT, SHAPIT, MERGN, GANUP and OUTPIT are a system of programs 

mam, that are normally run in series. FORMIT edits and checks header _ 
ecards and translates them into a format that is used by subseque 
CCDA programs. It also checks for legal wire, land and tab e@ 
codes. 


SHAPTT. reworks component data and notes and pulls data off the card 
uum history tape on change runs. 


MERGN - searches the CLT and extracts the latest level note and 
aes = GOmponent data. Note codesused per card is also calculated. 


a GANUP - generates certain notes, merges the new component data with 
somes history. (and prints input and generated header date on line) 


OUTPIT - builds up the output tape in a format understandavle oy the 
Sa" 7090 CCDA programs; and prints out errata, input and program & 
generated headers, aud a Summary of the run. © 
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1401 SET/UP - PROCESSING 


+ .* P 
ee. ee i 
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Dee oe ae 8 get 
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QE ee a @ « a, : 


Before a circuit card can be processed through the computer the 
circuit card input must be put together as follows: 


If running batched 
jobs-header then 
data cards in 
ascending card part 
number order 


DATA CARDS 


Data cards - in any 
sequence | 
Front Wire Segments 
Back HW tt 
Components 

, Holes 


D, eae N. 
HEADERS 


Three methods of transcription (San Jose X-¥ transcriber, 
ACC, Alternate) are available for generating data cards. 
The method(s) used dictate which program should be run 
prior to the FORMIT system. 


Method of © Program 


Transcription 

iyi 
e ACC | 

ACC + Alternate | ACC 


Alternate | FORMIT 


S50T 10. 
Page 


§ Date 


é ~ 7 fi : g re hci 
‘DEP i 2, 047 f df PHAS: 1 
é usec! 


4 ; 
Ki hes 

ee go al. 
Fi Cae a Suffix 


a, Atlas Call Card - This card is omitted if the program 

aeck is used. As outlined above vne methed(s) or 
transcription used determine whicn program is called 
out. When TX or ACC are run first, no PORE :caa1 
card is requiréd. At tHe*erd of these programs the 

: on-line message "PUSH START TO LOAD NEXT PROGRAM" 

will appear. FORMIT is called automatically wnen 
start is pushed. 


bd. Circuit Card Deck(s) - as outlined above. 


P| 
“a 


C. BOF Card oe ane 


Column = ‘Data 
a 1 7{/8 punch 


ee atch ag a a a ee te 
Elie SRT F-S PUNK FT ik 4 AS eedtacee eee 
aan ey TEESE EET EE EENEIT TO se eneemennesntenniinnemmenaneuoumnaaaal 
SN A EG EP PLE Ep meee Pp Pate TE ma Ar P eae 
AcAlicks GOMFONENTSs 2=EGMeny CARE Fir OTHER CIRCUIT Peet [tM RUA 


a me ce et get en ay eee 


HEADERS: COMPORENT Ss SEBMENT Carlie FOR THIRD CieCuT Caet ob RUN 


HEADERS: COMPONENTS: SEGMENT CARDS FOR SECOnD CTRCUTT CARD TN RUB N\ 
SOUSMENT CORDS FOR PIES T Pie eee ise! lh Fle ee Rae ae 
TUMPIMIEN) Rorie Foe Flee) PIBtLNT Cert TN BLN ‘aattt 
PADRE Cereie FoR PirsT CTReoT [fd Rll \ 
Se eee sts ella ys LG LES LObal dies OS SsTPSISebiracd LOWEN LR LOTS 
| uO B 
__ 5 GY B 
pobodoobbeohoohgooPoolhunfooobcgocokycoBfooogooonokcoonnvnnnfaoongsot ooo g kos gooo 
* 2.2 @€ 5 6 7B § 16 It 12 13 14 15 16 17 18 19 20 20 22:23 2¢ 25:26 27 28 28:30 31.32 33:34 :35.396 37 38-39-40 41 62 43-44 45 66 47 48 49:80 $1 $253 $4 55 56 57 5859 60 61 62 63 64 65.86 67 5863 70 71:72:73 74:73:76 TT O28 79 88 
CLEPABv Cee eC a A a aa rtaGi rapper Birr igrigr ri Brtrpsrisraigirrigrriia 


2222222222 2 2222222222882 222222222222 282 2222227 & 
$33333303333338303338033333393333338399333039933393333339933399303993933393393933 
WEREEPECEUPUCEUPUTECUCUCEPE CEPCUCPUPUPERECUPEPVrrrrrrrrrrrrrrrrnirererrerererrs 


~ 


PEPER PEEP EPCLE PEE EE EPS EEE LEP Pee eee PEEP e Peer 
— CESEEEECEE EEE CEEHEC EEC HE CHC CEC SERGE OEE CE CGEM GE CECEE EGE EGECEE GEE GEL SG ESEGEEGEEGE ® 
DUDVVVTETIVVIVTTT TTT TAT D DTT TTT TDD II edge g raat TTT igqa 
HesGessGessaeshesesssQecesscseleshehessssevassehinechehasssesheshassseeesesseece 
Sy99gsggosgs 


$999 
M8 1929 70 22-23 :24 25-76 27 26 29:30 31 92.39 


§99595999999939999999993999999999999990999999999 
if n 1576 


24 95 36 27 29:39 40 4 47 43 44 45 46 67 48.49 50 53 5253 5455 56 57 58 SO 6M Ct G7 G2 64 65 66 67 68 88 70 


ROR all ie ie det MERON: ial Na AY OES GRE Jee hse ea HEEL eS AR ain S Roker er eee rcs SaaS Peo ee en 


ee EL RE AES AA EEC L GERI A IEE Kb 
IB ici cape g aed eo hace Homage reese mer een he ee 


| PHASE 1 SECTION 5 


Tape Assignments 


Drive Tape 
1 SCRATCH (optional) 
2 CLT 
5 OUTPUT OF TX, INPUT TO FORMIT, also used as a 
Scratch tape during run. 
dy CHT ON CHANGE RUNS 
> Output of FORMIT, input to RDTRAN ('7090 1 | 
aS a scratch tape dure. un (7 90) also nee 
* 6 ATLAS (optionai) a 
| Sense Switch Options . - 
a. 1X ° 
@ A ON - Output will be punch cards 
A&D CN ~ Output will be on tape drive 3 
b. ACC | 
A ON 


c. FORMIT SYSTEM 


A ON - Errors, headers, and component definer segments for 
all cards with errors in the run. . 
For those cards not in error the on-line message 
"NO ERRORS IN P/N 580xxxx" 


A&E ON - Errors, headers, and component definer segments 
for ali cards in the run 


A&E ON - Complete data for error cards only 


A,E,&# ON - Complete data for all cards in run 


B ON ~ Scratch tape option on drive 1 is nob Used. 
@ When a tape drive is available a scratch 

tape should be mounted on drive 1. ‘When 
this is done the CL ig searched once for. 
all components on the cards in the batch 
and the information is Written on this 
tape; otherwise the CLT must be searched 
once for every card in the batch. 
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Comp. 
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COMP .- 
DATA 
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| PHASE 1 SECTION CARD GROUND RULES | 


1401 OUTPUT 


Documents - 


A summary oi the run with appropriate errata is printed with 
every run. The extent of this printout is controlled by the switch 
options described in the set-up section. | | 


The following header conversions are given as an aid to understand- 
ing the 1401 printout. 


R,; L, W, and M«headers are converted to E, F, S, A. J, and H 
headers. The latter set of headers are used in the system. Some 
D, H, and N headers are input and/or generated by the programs. 

@ These headers are also used in the system. The following list 
Shows. fhe conversion that takes place. 
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p Date ae Page ; 
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DEP |2-7047 LI CARD GROUND RULES 
at beect 


H 
; Suffix &§ | 


‘ 


Eke 


Cols. Data Derivation 

I Header | | © 

Hh E | | 

o-1O Raw Card Part Number eee 3-11 

11-12 Front and Back Artwork Level Code RS 29-3 

13-14 Front and Back Artwork Level Code R3 9-30 

15-22 Raw Card E. C. Number RL Le-19 

C3 Original or Change -Run R1 216 

e437) Previous Assembly EC Number wo 4-11 

32-0 Front Avtwork Part Number R1. 3-11 

41-48 Front Artwork E. C. Number RL 12-19 

419-60 Machine Type M2 3-14 

F Header oe 

1 F RL 3-11 

C-10 Back Artwork Part Number eee 3-11 

11-18 Back Artwork E. C. Number R1 12-19 * 

19-27 Front Artwork Part Number R1 3-11 

28-35 Front Artwork E. C. Number Rl 12-19 

36-44 Back Artwork Part Number R1 3-11 

45~52 Back Artwork E. C. Number Rl 12-19 

53-58 Card Size - Actual Max, XY R2 «3-8 

Generated, And Used By Programs | 

S Header i“ @ 

1 S 

2-61 Assembly Drawing Title Wl 3-62 

A Header 

Hi A . 

2-10 Hole Pattern Part Number AL 3-11 

11-18 Hole Pattern EC Number Rl 12-19 & 
19-30 Originating Location Ml 3-14 | 

43-48 Quantity Machine M2 15-20 

4o—~54 Quantity 6 Months M2 21-26 

55-60 Quantity First Year M2 27-32 


PHASE 1 SECTION 


Gots, Data | Derivation 


ss aemeeteeemeeenme ee 


J Header 


1 J 

2-29 Account Number Mil 15-42 
32-37 *Packaging Specification Number W3. 3-8 
50-53 Circuit Family and Speed We 1e-15 
HAUTBOMAPPROV Header 

1-13 HAUTBOMAPPROV 7 | 
16-18 Circuit Approval Initials W3 14-16 
19-24 Circuit Approval Date W3 17-22 
25-27 Designer's Initials M30:.25-e7 
25-33 Designer's Date M3 2*28-33 
34-36 Detailer's Initials M3 . 34--36 
37-42. Detailer's Date M3, 37-42 
YH Q-15 Checker's Initials M3 43-45 
46-51 Checker's Date M3 46-52 
52-54, Approval Initials M3 52-54 
55-60 Approval Date M3 55-60 
HAUTROMCODESM Header 

1-13 HAUTBOMCODESM - 
16-21 *Standards Code We 18-23 
HENGDESSTATUS Header 
1-13 HENGDESSTATUS 
16-17 Assembly Status and Approval Code W3 12-13 
Raw Card Status and Approval Code R2 17-18 


18-19 


* Generated by program unless overridden 


“ll 


I CARD GROUND RULES 
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Cols4 Data | | Derivation @ 
HENGDESMTCODE Header 

1-13 HENGDESMTCODE 

16-23 | Material Drawing Number R2 9-16 


HHOLPATCONTROL Header 


1-13 HHOLPATCONTROL | 
14-202 Hole Pattern Part Number Rl 3-11 
23-30 Hole Pattern Engineering Change 
Number Rl 12-19 
5. oo Hole Pattern Part Number RL. 3-11 @ 
LO=H'7 Previous H/P Engineering Change. —..48 
Number LI *21-28 
54 (0) for original, (C) for change oe 
or (7) history bE 0 aca 
Sot Automatic Hole SW (Yes or No) Ll 29-31 @ 
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A RDTRAN input tape is aoncifies by thé:-OUTPIT program for processing 
27) the 7090 system. 


ERRATA ~ 911 messages are printed by OUTPIT at the end of the 1401 run 
except as noted. 


ACC HALTS 
ACC JOB COMPLETE. PUSH START TO LOAD NEXT PROGRAM | 
‘ FORMIT HALTS 


oS . 
ee eeammnennaetenemasenetitineatimmnaemmtiaamstieiietinemesnnmmnmaetimememem mented 
\ 
\ , . . 


TAPE WRITE ERROR PRESS START TO RETRY. 
TAPE READ ERROR PRESS START TO RETRY. 


Sy FORMIT COMPLETE. PRESS START TO READ NEXT PROGRAM. & 
Appears only when running from cards. 


Sede ee 


SHAPTIT MESSAGES cae 


DELETE CALLED FOR ON A GREEN SEGMENT THAT IS NOT ON Ais OR. = 
refers to the roilowing G-segment. 


“DKLETR CALLED FOR ON A NOTR THAT IS NOT ON HISTORY -refers @ 
the following notW\. 


THIS CARD OUT OF SEQUENCE-will refer t0 the following-, RFR, M,; 
Wor L card. , 


~ COL. 411 DO NOT AGREE WITH HISTORY-refers to the following We 
card. The EC from history will be used. 


as FORMAT ERROR COLUMN XX-refers to the rol lowing-DELETENET mJ 


P/N XXXXXXX OUT OF SORT ON INPUT OR NOT ON HISTORY TAPE-this 
part number will not be processed. 


= BAD FORMAT ON HISTORY TAPE-this part number can not aS proMsed 


SHAPIT HALTS 


TAPE ON DRIVE 4 TS NOT A HISTORY TAPE-header label did nov con-~ 
tain CARDUPATE or SLITHISTORY in positions 21-30. Mount the 
correct history tape on drive 4 and press start to continue. 

To ignore this. condition press start-reset and start. 


WRONG FORMAT ON INPUT TAPE--SHAPIT-the input tape is. not the 
correct output from FORMIT 
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MERGN MESSAGES 


" TELAGNt COMPONENT iY E CALLED FOR” 

The message is followed by the G card in error. 
The small card will be omitted from the final 
output tape of the system. 


"BAD COMPONENT PART NUMBER" 
The error G card follows the message and the 


small card is omitted from the final output tape. 


"XXXXXXXXX ILLEGAL P/N FOR A RELEASED CARD" 
The part number specified contains an alphabetic or 
eight numeric characters. 


"COMPONENTS WITH P/N XXXXXXXXX CHANGED TO XXXXXXMEXK" 
At least one match was found for the specified part 
number. 


"CHANGE P/N TABLE FULL CARD SKIPPED" 
This message is followed by the-COMPONENT card that 
was not processed, 


"XXXXXXXXX COMPONENT TAPE LEAD DATA MISSING" 


This is an on-line message. The components tape has 


an error in the lead data of the part number specified. 


MERGN HALTS 


"10 READ ERRORS DRIVE #X PUSH START FOR 10 MORE TRIES" 
The designated tape drive has been read 10 times in 

error. The program cannot continue until the error re- 
cord has been read correctly. 


"END OF MERGN PUSH START TO LOAD NEXT PROGRAM" 
This is the end of job neSeeee when the program is run 
from card decks. 


GANUP MESSAGES 


"DUPLICATE NOTE CARDS FOR XX) 

Two note cards had the same note code and 
sequence number. The second card is skipped and 
Will not appear on the output tape of the 
system. 
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"NOTE TABLE OVERFLOW MUST SKIP THIS N CARD" 
A maximum of sixty: note cards can be ben Meds 
The. biessages fokléiwed by the N card. This 
card Will not be on the system output tape. 


"NOTE CODE TABLE OVERFLOW.NOTEH XX SKIPPED" 

A maximum of cixty note codes can be tabled. 
Tf an N card were input for this note ccde the 
note will be on the output tape but automatic 
caleut ation of the quantity cannot be. done. 


"COMPONENT TAPE NOTE CODE XX DIFFERENT FROM 
INPUT yy" 

"PROGRAM WILL USE yy" 

AG card follows these messages. The card 
was either input or came from history and in 
poth case the G card note code will override 
the component's tape note code. 


"COMPONENT NOT ON COMPONENTS TAPE" 

The G card for the component rollows the 
diagnostic. This error will cause the small 
ecard to be omitted from the system output 
tape. 

"NOTE NOT ON COMPONENTS TAPE NINSSICCOOCCCXIEE" 
The note (NN) sequence (SS) is not on the ctm- 
ponents tape. The special component part num- 


me 


ber, unit of measure and quantity are also Liss. 


"BAD SLOPE" 
The O or B segment wnich follows this message is 
not horizontal, vertical or at forty-five degrees. 


"VY COORDINATE BELOW 17" 


The O or B segment which follows this message has 


either its from or to Y coordinate below 17. 


GANUP_ HALTS 
"10 READ ERRORS ON DRIVE #X PUSH START FOR 10 MOR” 
TRIES" 


"GANUP DONE PUSH START TO LOAD NEXT PROGRAM" 
This message will occur on-line only when tne 
program was run from card decks. If start is 
pushed locations 1- 80 are cleared, & word mark 
set in 1, a card read and a transfer LO 1O0Ce) o* 
is executed. 
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PHASE 1 SECTION 5 


eS 


RDTRAN - reads the output tape from the 1401 programs. Its three 
" main funetions are updating, sorting, and error checking. 


HOLPAT - assigns hole and land sizes for component leads. It also 
creates and deletes holes and lands as necessary. HOLPA't 
also writes a tape containing ail the wire segments, com- 

ponents, hole data, and header info. of the card being pro- 
cessed, which can be added he the CHT. 


NCE - are run to provide the checks listed below. 
HLuUAUA DrOVides a more complete and accurate check than 
LILACK, but LILACX does not check for restricted area 
@ violations. 


LILACK detects the following illegal et eee 


Lines less than .O10 apart. 

Lands less than .040 apart. 

Land-line combinations less than .O10O apart. 

Intersection of lines at other than their end points. 

Lines or lands in the card edge restricted area. 

Lines which are not vertical, horizontal, or at 45°. 

Land with illegal land size codes. 3 
Lines which overlap each other. 


YQ MHoOMAacdaow 


® 


LILACK limitations are: 


a. Only horizontal, vertical, and ae lines can be checked 
b. Only lines of wire tape A (.031), B (.013), C (offset 
5013)5 DD £4031). 2 C2031 )5 F .C031)s. ene. G.(,2032,) | 
can be checked. 
cc. The program cannot process cards which exceed these 
input restrictions: 


3 1500 Front Segments 


2 1500 Back Segments 
3 1LOOO Holes 
e LILACX detects the following conditions: 
a, Lines less than .O10 apart. 
b. Line-land combinations less than .0O10 apart. 
c. Land-land combinations less than .034 apart. 
d. Land-pad and pad-pad combinations less than .O17 apart. 
e. intersection of lines in different nets. 
ff. Overlap of lines in the same net. 
&. Lands.and lines..of illegal size. 
h. Lines not vertical, horizontal or ata 50 angie. 
i. D, E, F, and G arcs of illegal length. 
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LILACX limitations, are: Oe ee © 
a. Only horizonval, vertical, 45° ines, and D, E, F, and G arcs can be 
checked. 
b. Only lines of wire size A (.031 offset), B C1013) ard (C(.02s 
offset) can be checkeu, . 
ec. Arcs D, E, F and G are treated as 45° lines of wire size A. 
dad. Only lands of. size J (.065), K (.065), L (.085) and M ( O46) 
ean be checken 
e, Only land-pad and pad codes of A, B, ©, D, #;, F, G, H, Ns P; Q; 
Ru Sy Uy Us Bnd. V can: pe checked. 
f. Only 2000 lands, land-pads and pads can be processed. | 
= e, “Only paralle. wires on the same net (on one side of card) 2@ 
checked for overlap. 
h. Wires in the same net are not checked for spacing errors, 
4. No card edge restriction checks are made. 
_. ALDCOP, SPLITS, PR6, PR7, PRS, ALDCOP@-select the correct ALD pages ang 
eT  ™ opepare their print images for the Lk. Db. lL. 


AUTBOM - generates the assembly drawing print image which is late? 5": 
added to the E.D.T. 


AUTWIR - generates the front and back artwork checking drawings. 
Wiis 


ENGDES -~ builds the E.D.T., which contains: r 
WEEGieadiomeren 

Header data 

Wire list front 

Land list front 

Wire list back 

Land list back 

Hole pattern | 

Component Location 1ist | 

Assembly drawing image ; 

ALD image | & 

FNCDUM- is used when a print out of the EDT is required. 


7090 SET/UP AND PROCESSING 


Se 


Prior to processing on the 7090 a request deck must be prepared. ® 
Progeams are called off the system tape via chain link numbers nunched 
into this request deck. Each program. is identified by a different chain 
link: number. | 


ET GET A EYE PREP Bie CO 
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Cat gone 
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a. Execute Card - 


Columns Data 


1 t! atl 
7-13 "Execute" 


b. Date Card =° ' 


e ; - ae 


- “(oO "Date" 
& 19-244 Month, Day, Year ($22565, $22865, etc.) 
c. System Call Card -_ 
1 aM 
7-12 " SCMSYS" 


O1.201) Pi "75 " 
d. Chain Link Call Card(s) 


Non-EDT Run 


ae nyt 
13216. "7600" RDTRAN 
© | af "Comma 
18-21 "7605" HOLPAT 
@ 7 22 nom 
23-26 "7505" LILAGK and/or "7630" LILACX 
27 el | 
28-31 — 7650" AUTBOM 
32 i 
33-36 "7660" AUTWIR 
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Columns Data a 
. Mayt 
13-16 "600" RDTRAN 
17 a 
16527 "7605" HOLPAT 
oy i ; 
23-26 "7605" LILACK e 
a7 re 
. 28-31 "760" ALDCOP ae 
32 ne 
- 33-36 "7641" SPLITS 
3 ae | 
38-41 "7642" PR 6 ©} 
i“ . | | y 


43-46 Mio4e Pa 
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48-51. "76H" PR 8B e 
52. moa 

53-56 "7645" ALDCOP? 
of re 

58-61 "7650" AUTBOM 
62 nt 


63-66 "7660" AUTWIR 
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‘eater ema eects een AaP ttn een etn earser heaters rence, Pi fy 3 7 Sa ee a bad 
. Tee wer, 
Columns ata 
ea IE TES TOTO OR TRL Ere: Chea area eR 


uy Man 
13-16 "7680" ENGDES 
17 ale 
18-21 "7685" ENGDUM (optional) 
@ e. EOF Card 
1 — 7/8 punch 
* eg, STOP Card 
1 wom 
(estoy "STOP" 
g. EOF Card 


1 7/8 punch 
h. Blank Card 


i. Blank Card 
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7 A8 Hole pattern master tape ring in . ee G " é 
Bl Scratch ~ 
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HOLE PATTERN MASTER TAPE CREATION 


This is done by going card to tape with the following four cards: 


Card 1 
~~ Columns Data 
1 "HDR" 
16-25 "LANDUPDATE" 
Card 2 & 3 : 
— i" 7/8 punch 
Card 4 oo 
eases (18 "TEOR" | e ectceneet  e 


~e f-= PORCH IN nD 
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PHASE 1 SECTION 5. 


Restarting a Run 


Any time a run on the 7090 fails due to machine, tape or 
prograinl trouble, that run can ‘be restarted by rewinding all the 
tapes except CHeA3, The reason for this is that when the B2 > 
1s reread into the programs RDTRAN and HOLPAT are not run in 
the restarted run and any errors encountered in these programs 
will be on the A3 from The first try. 


Methods of Creating an ED@ 


Several niethods are available for creating an EDT besides 
making a full systems run through the 1401 and (070s They are: 


a. Using the Be tape from the last 7090 run 


b. Using the SHAPIT program to pull the card information 
from the CHT 


Before either run is started, the LMT history list should 
be checked to make sure the ALD E. C. and the card E. C. are 
ay whe same level... If tne He iC.. *s are equal. ‘tne. run “will go 
to completion but the ALD will not be on the EDT. ge 


Using the Be Tape to Obtain an EDT 


If proper tape control has been maintained the Be tapes. 
from the good CCDA run should be available for the EDT run. 
The request deck and tape assignments are the same as that 
for an EDT run. At the end of the run the A3 and B3 should 
be printed the same as if this were a regular run... These 
print outs should be checked to be sure no tapve or machine 
problems were encountered during the run, and that the LM 
data was copied correctly. 
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SHAPIT is a program in the 1401 system. 


Mija method must not beused if a card being pulled from nistory 
hasn't haa net numberge wasigned by -RDTRAN, These cards must be 


processed as a change’ tun through the entire 1401-7090 CCDA. 


The set-up cards required are: 


Card 1 - Atlas Call Card or Program Deck 
Card) 25. -CUCe = Card Assembly P. N. in columns 1-7. There may 
. be more, shan one vart number requested per run. 
The part numbers are punched one to a card and 
set-up in ascending part number order. 
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5 SHAPIT output-B2 input to ‘7090 
6 Atlas (optional) 


Sense Switch Options 


STS) 
A ON 
G ON 


RE RE Once th Ps j | cm j a 
ShoPlod 2/1 5/6G, e B2 input tape for the 7090 is created 


A Page idate 


ed 


the procedure outlined under "Using the Be tape 
to obtain an EDT" should be followed. 
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PHASE 1 SECTION 5 
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SHAPIT PULL DATA FLOW 


| ¢ 
REQ. DECK 


CHT 
— ‘BYP 
" SHAPIT" 
| 1401 ieee 
Be INPUT TO 
7090 PROGRAMS 
OUTPUT — | 
Tapes | | 
Be - HOLPAT OUTPUT TAPE - is used primarily to update the | 
CHT. For this proceedure see DEP 22-7047, Suffix 4, Section 
, 6. The B2 can also be used as a history tape for a change 
© run or as the Be input for a 7090 run. , 
A3 - ERRATA PRINT TAPE - contains one file and is printed 
on a 1401-4K using a standard errata multi-utility vrogram. | 
@ ELPIP can be used, ft 
B3_- PRINT DRAWING TAPE ~ eontains 2 files of data which is 
printed using the ELPIP program, program control, sideways | 
chain, and 15 lines per inch. | 
| | : | 
Documents 


Assembly (AUTBOM) Drawing - ig produced by AUTBOM, A 


print image of this drawing is placed on the B23 arawing 

print tape and the EDT. The assembly drawing from the | 
BS tape is used by engineering as a checking document. 
The print image on the EDT is printed on a special printer | 
during the CCRP systems run. This drawing then becomes 

part of the engineering release package to the corporation. 
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ERRATA 
RDTRAN 
ON-LINE 
yes 


e yes 


no 
& 
© 
yes 
TES 


OFT -LINE 


yes 


yes 


yes 


yes 
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MESSAGE AND EXPLANATION 


"AN EOF HAS BEMN READ ON TH 
INPUT TAPE WHEN ONE WAS NOT © 
EXPECTE PROGRAM WILL GO 

TO END OF JOB", 


The reasons can be (A) wrong 
input tape (B) A.data record 
terminating in a "C" was 
followed by an EOF. NOTE: 

A LIDUMP will not reveal 
error(B). 


"URADER LABEL INCORRECT 
PUSH START TO IGNORE," 


The program tests for 
FEEDTO7O90" in columns 
21-30 of the label. 


"THIS XXXXXX SIDE WIRE 


. BELONGS IN NET NO XXX FROM 


TERMINAL FLAG TS (0,1) TO 
TERMINAL FLAG IS (0,1 
CONSULT WRITE UP FOR FURTHER 


EXPLANATION". 


The net must be an involved 
multi-branch network. ‘The 
program may later put this 
wire in that net. If it Does 
no incorrect LILACK errors 
Will result. If it Does Not 
LILACK will flag the segments 
involved and the EDT must not 
be released to SMD. This 
message is very rare and should 
never appear under normal 
circumstances. The lags 
indicate which terminal a 
match was found for. (l= 
MATCH, O=NO MATCH) 


"EOF AFTER HEADER MISSING. 
PUSH START TO IGNORE", 


"RDTRAN VE ERSION X LEVEL # 


BEGINS", 


fDep (2-7047 | 4 | CARD GROUND RULES — 


i 
: cae BSubeect R Suffix 


“RDTRAN errata (Cont'd) | | 
ON-LINE OFF-LINE MESSAGE AND EXPLANATION 


no yes | "TLLEGAL HISTORY CONTROL CHARACTER & 
ED TS % CARD. SkLPraD . 


H-History, R-Rework, and blanx- 
original are the only legal history 
control characters. 


yes yes "ERROR OCCURRED IN XXXXXXXX DATA OF 
| P/N XXXMXXXXK EL. C, No. XXXXAKXA © 
CARD SHIPPED". 


This message is mainly to flag the 

part number of the card being skipped. @ 
An earlier message should state the 

reason. a 


no yes . "ILLEGAL HEADER CONTROL CHARNG@TER. 
TT IS X CARD SKIPPED". _ @ 

The legal header convrol characters 

are as defined under header cards. 


no yes NYYXXXX TABLE OVERFLOW. CARD SKIPPED." 


See [TEM 21 of RDTRAN program write- : 
up for table limitations. _ | 


no yes "dQ MISSING AT START OF A CONTINUATION 
RECORD, CHARACTER IS X CARD SKIPPED." 


The first character of all but the 
first record of each small card must 
be a CG. 


= yes yes . "PDTRAN ENDS, XXX CARDS PROCESSED." & 
no yes MTITS DELETE CARD FOR A XXXXXX SIDE 
: WIRE HAS NO CORRESPONDING ENTRY IN 

THE HISTORY DATA." | @ 


This message is followea by a print~ 
out of the segment in error. 


no yes | “TNPUT CONTAINS XXX HAUTBOMDATS AND 
XXX HAUTBOMECN CARDS, CARD SKIPPED.” 


There must be an equal number of these 
cards and for an original run it cannov 
exceed 1 of each and for an engineering 
change run, e of each are allowed. 


— ar meena fala 
orlOn aioe 
BDoste ; 


A Pape 


AE LT CT ARIES SE CMR REO 
ad aniauumpentenen\ gipientinabandimatetaen 


mace, Aaieas ae BIG CARD GROUND RULES /DEP | (227047 | : 
RDTRAN Errata (Cont'd) Jace 1 sncrroN 5 a ee Se 
ON-LINE OFF-LINE MESSAGE AND EXPLANATION 


no yes “THE FOLLOWING XXXXXX SIDE WIRES 
| oe '-HAVE A COMMON ENDPOINT BUT THEIR 
““SDOT CODINGS DO NOT AGREE," 


ee 


One segment is coded £O a land 
the other is not. 


no —__+yes "TMPROPER TERMINATION OF XXXXX 
7 Lot ENDPOINTS FOR THIS XXXXXX SIDE 
ce WIRE." 


Flags dangling line segment. 
7 Must be eliminated before 
@ release of EDT to SMD, 


no yes  "ROLLOWING IS A NET OF GREEN 
; SEGMENTS CONTAINING MORE THAN 
& ONE COMPONENT," 


This indicates that two or more 
components are trying to use he. 
same co-ordinates. 7 
no yes "THE FOLLOWING GREEN SEGMENTS ARE 

NOT ASSOCIATED WITH A COMPONENT, :' 


The segments listed are extraneous. 


no yes "THESE WIRES HAVE A COMMON ENDPOINT 
BUT THER DOT CODING DOES NOT AGREE, 
FRONT WIRE LISTED FIRST BACK WIRE 
SECOND," 


| One segment is coded to a land the 
@ | other is not. 


‘yes yes "NO DATA ON THE OUTPUT TAPE, 
| PROGRAM WILL CALL EXIT." 


©@ no yes "PART NUMBER XXXXXXXXX EC NUMBER 
XXXXXNXXXNX HAS BEEN PROCESSED," 


yes yes | "TNPUT TAPE IS EITHER A HOLPAT OR 
| ; RDTRAN OUTPUT TAPE, PROGRAM WILL 
CALL PROEX," 


If the input is not feed to 7090 

it is not necessary to run RDTRAN, 
RDTRAN. RDTRAN will be skipped and 
the run will continue. 


2/15/o0p10F10% 


a ‘race 


to — 
# % 
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a ae re a PHASE 1 SECTION 5 
HOLPAT | 
= UN-LINE OFF-LINE MESSAGE AND EXPLANATIONS 
yes yes *RECORD CONTROL CHARACTER ERROR. © 


An illegal record control | 

character has been unvacked 

while unpacking RDTRAN output. 
yes yes ERROR(S) IN PN 


Errors have been found in the 
hole patter part number mentioned. 


yes yes HOLE AT X = ¥Y = IS AND COMPONENT 
REQUIRES, 


An illegal hole size exists at 
the X-Y given. 


=. yes yes ASSEMBLY AND HOLE PATTERN CARD & 
| SIZES DISAGREE. 


The hole pattern card size dis- 
agrees with the assembly card 
size. 


yes yes DELETING A NONEXISTENT HOLE. @ 


frying to delete a nonexistent 
hole during a manual update. 


yes yes ss NO HOLE AT X = Y = 
No hole at X-Y given. 


| 7 yes yes — LAND SPACING NOT VALID FOR @ 
= — | MANUAL OR AUTOMATIC ASSEMBLY, 


According to ground rules the. 
component lead spacing is invalid. 


— | | yes. yes | LES? THAN TWO LEAD CODES GIVEN oe 
FOR A COMPONENT WITH MORE THAN 
TWO LEADS, | 


A component with more than two 
leads has less than two lead 
codes given in the green segments. 
The component is skipped. 


HORPAT Genans (Cont'd) CARD GROUND | RULES :DEP | 2 7047 


PHASE 1 SECTION 5 Bat Bouma : ay } 
ON-LINE OFF-LINE MESSAGE AND EXPLANATION oo 
yes yes. . ALLEGAL LEAD CODE USED, 
te re ae ; * ; Re ede 
mes ¢ fA es a. tah 
“ ae "A lead code has been uged that does 


not appear on the component libra ey 
for that component. 


yes. yes ILLEGAL LEAD SPACING, 


oe The lead spacing given by the 
) component library does not agree 
with assembly. 


@ | yes yes ILLEGAL, ORIENTATION OR LEAD SPACING, 


The component orientation is illegal 
Or because the two lead codes are 
wrong the lead spacing is in error, 


yes yes COMPONENT LENGTH INVALID FOR aia 
OR AUTOMATIC ASSEMBLY, ae 
The component length does not agree 
With ground rules. 


yes yes LEAD DIAMETER INVALID FOR MANUAT, 
OR AUTOMATIC ASSEMBLY, | 


The lead diameter does not agree 
with ground rules, 


yes yes EXTRANEOUS GREEN SEGMENT, 
A green segment has been found 
® | that does not go with a component 
yes yes COMPONENT WIDTH INVALID FOR MANUAL, 


OR AUTOMATIC ASSEMBLY, 


@ | | The component width does not agree 
| With ground rules. 


yes yes COMPONENT LEAD DIAMETER INVALID 
FOR MANUAL OR AUTOMATIC ASSEMBLY, 


the component lead diameter doeg 
not agree with ground rules. 


ves yes HOLE SIZE INVALID FOR MANUAL OR 
: AUTOMATIC ASSEMBLY, 
Hole in card does not agree with 
ground PUES « 


Ny ee ney nar cnet eo eee” 
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z Date h Pace j 


aceaaternas artes ‘ — eyranmeneete i nn ae at ae af — Saab isdn PMA PR AOA TTT EE ae 
12-7047 | hy CARD GROUND RULES. — ; | f 
fh Subrect : sutta Forage SHCTION 5 HOGPAT Tpracve: {Cone d) 
ON-LIN@ OFF-LINE | MESSAGE £ND EXPLANATION | 
yes yes ILLEGAL RUN STATUS CODE, WILL @ 
| Rene ‘iw ASSUME CREATE, 
\ ee acer 
Program does not know whether 
the run is a use, change or 
create. It assumes create. 
yes . yes... TULECAD RUN TYPE. Wo ASSUME 
athe ple AUTOMATIC. 
Program does not know whether 
the run is manual or automatic. 
4 me hate Ss 
= Tt assumes automatic. ) 
yes yes TLLEGAL RECORD CONTROL CHARACT&R 
IN HOLE PATTERN MUST SKIP RECORD, 
yy | During the reading of a hole eS 
| pattern record an i becal 2ecora 
control character was read. 
yes yes HOLE PATTERN NOT ON HISTORY. 
7 WILL ASSUMS CREATE, 
The hole pattern called for is 
not on the library. Program ® 
assumes automatic create. : 
yes yes | ¥P-TABLE OVERFLOW. MUST 


TERMINATE RUN. 


The table for P-date, or holes, 
has overflowed. Notify 
See 7 responsible programmer. @ 
yes =—-_- yes BEGIN UPDATING HOLE PATTERN 
| HISTORY. 


__ | oe Programs begin updating the 
- | : hole pattern library. } 


yes yes | UPDATING FINISHED. 


Updating of hole pattern Library 
complete. 


yes yes HOLE PATTERN PN ECN CALLED 20. 
| ECN ON TAPER IS WILL CONTIN. 


The wrong level hole pattern 
tape is being used, Progran 
ignores condition and continuss. @ 


eHET 
f ape 


HOLPAT Errata (Cont'd) 


ON-LINE 


yes 


yes 


yes 


yes 


yes 


yes 


*These comments are accompanied 
pregram calls PROEX, which will 


OFP-LINE 


yes 


yes 


yes 


yes 


yes 


PHASE 1 


trol back to the monitor. 


yes 


yes 


no 


no 


i ede el cara 


MiSSAGk AND EXPLANA TION’ 


*ILLEGAL RECORD CONTROL CHARACTER ON 
HISTORY SCRATCH TAPS, MUST THAMINAT 
RUN, 


An illegal character has been unpacked 


ces 


from the hole pattern scratch. Notify 


responsibiie programmer. 
*END OF TAPE ON MUST TERMINATE JOB, 


Program has written to the end of the 
reel on the drive mentioned. Divide 
batch of small Cane 


"Oe 


USING UNDEFINED LEAD CODE: 


A lead code is being-uséd that does 
nov appear on the components tape. 


INPUT DOES NOT ACCOUNT FOR LEAD, 


The input to HOLPAT does not 3 
account for the lead mentioned. In 
other words, the green segments for 
a components do not define a location 
for each lead on the CQMDOneE ys 


WILL NOT PROCESS. HOLPAT OUTPUT 
USED AS INPUT TO RDTRAN, 


The RDTRAN input tape has alreaay 
been processed by HOLPAT. 


ILLEGAL CHARACTER FOUND IN HOLE 
PATTERN RECORD, WILL SKIP RECORD, 


An illegal character was found in 
the hole record, 


by a termination of HOLPAT. The 
call. the next program or give con- 


REDUNDANCY IN READING LABEL ON. | 
REPLACE WITH COPY AND PRESS START, 


Redundancy in reading lebel on an 
input tape. Do as instructed. 


WRONG TAPE ON. CHANGE AND PRESS 
START, 


A wrong tape was mounted on the 
noted drive. Change to proper 
tape and press start. =(25/86 Pact iol 
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[SEAR 8. 98” Pe RRNA : 9 ‘ ieee EAE IO WE LENSCEAT CTO EIS TTDI a eT re er <i Si RRA Rl CEA SNR, ALOE} : 
IDEP §2-7047 . 4% # CARD GROUND RULES on ene ee 
Pat Asutect A Suttx § PHASE 1 SECTION 9 
—— mat opPAT Errata (Cont'd) : 
ON-LINE OFF-LINE MESSAGE AND EXPLANATION 
yes no | END OF TAPE NO EOF WRITTEN. | 6 
MOUNT NEW REEL. PRESS START. 
End of FMS output tape has been 
reached. Mount new reel. 
LILACK 
yes yes INPUT TAPE TROUBLE. PUSH START 
7 TO TRY AGAIN. | 
yes | yes HEADER DOES NOT HAVE - CA.DUP- 
- : | DATE ~ PUSH START TO SKIP H&ADER. @ 
= yes - yes FOF MISSING AFTER HEADER, PUSH 
START TO GO ON. 
ey yes yes C MISSING IN CONTINUATION RECORD. & 
: : CARD SKIPPED, 
yes yes (X) TABLE OVERFLOW, NOTIFY 
PROGRAMMER, CARD SKIPPED. 
yes yes ILLEGAL HEADER CODE OR LINE 
: SEGMENT COLOR, IT IS - (X). 
no  syes P CARD FOR (XXXbYYY)HAS UNKNOWN @ 
LAND SIZE, PROGRAM WILL USE 
.085 as LAND SIZE, 
no yes LAND AT (XXXbYYY) AND LAND AT 
| (XXXbYYY) ARE LESS THAN .O40 
APART, | 
—— no yes | LAND AT (XXXbYYY) AND LINE AT © 
| SR eg | (XXXbDYYYDbXXXDYYY) INTSRSECT. 
Flags dangling line segment. 
| Must be eliminated before 
oe, : _ | release of EDT to SMD. @ 
no yes | LAND AT (XXXbYYY) AND LINE Av 
| | (XXXDYYYbbDXXXDYYY) ARE LESS 
| THAN .O10 APART. 
no yes LINE AT (XXXbYYYbDXXXbYYY) 


LIES IN THE CARD EDGE RESTRICTED 
ARGA. | 


| EILACK Errata (Contta’ CARC GROUND RULES {DEP {2-7047 4, 
: rrave (Gone 'G) puase 1 SECTION 5 fom. eee ee 
ON-LINE OFF-LINE MESSAGE AND EXPLANATION Cee 
no yes - . LINE AT (XXXbYYYbbDXXXbYVY) AND LINE 
aes Oa *- AT (XXXDYYYDDXXXbDYYY) INTERSECT,’ 
; _ Flags dangling line segment. Must be 
eliminatea before release of EDT to 
OMD. 
no yes | LINE AT pects AND 
LINE AT (XXXbYYYbDDXXXDYYY) ARE 
LESS THAN .010 APART, 
yes yes INPUT TOO BAD TO CONTINUE, 
yes yes LAND AT (XXXbYYY) IS IN CARD EDGE 
: RESTRICTED AREA, 
yes yes BND OF LILACK, 
no yes LINE AT (XXXbDYYYbbDXXXbYYY) HAS 
, | ILLEGAL SLOPE, | 
no yes LINE AT (XXXbYYYDDXXXDYYY) HAS#s*y. 


A (X) WIRE SIZE, PROGRAM WILL NOT 
CHECK THIS LINE, | 


yes yes INPUT READ ERROR, CARD SKIPPED, 
yes yes BEGIN LINE CHECK ON P/N (XXXXXXXXX) 


BE. C. (XXXXXXXXX). 


no yes X LINE AT (XXXDYYYDOXXXbYYY) AND 
LINE AT (XXXbYYYbbDXXXDYYY) OVERFLAP. 


LILACK 


"UNEXPECTED EOF READ PROGRAM MUST 
GO TO END OF JOB" 


The program expected a data record 
but instead an end of file was 
read. The card in question will 
nov be tested, 


"NO EOF AFTER HEADER PUSH START TO 
IGNORE" 


If start is pushed the input tape 
is backspaced and a noxmai run occurs, 


"BEGIN LINE CHECK ON P/N XXXXXXxXxXx 
E. C, XXXXXXxXxkx" 


Date 


ae a sae es 3 
2/15/89 70F 1044 


Pa tal PHASE 1 SECTION 5 


SRA ep ee eee, SST OTL Sella 


z 
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LILACK Errata (conta) MESSAGE AND =XPLANATION 
"END OF LILACX TESTS" & 


"“TLLEGAL HEADER CODE OR LINE SEGMENT 
COLOR Lf IS=xX CARD. SKIPPED” 


The character specified (X) is not 
recognized by this program. Tnis small 
card will not be checked. 


"P TABLE OVERFLOW. CARD SKIPPED" 


The maximum number of P cards which can 
be tabled is 2000. This small card will ® 
we < not be processed. — 


"C MISSING IN CONTINUATION RECORD. 
CARD SKIPPED" 


Sow The first record of each card must start @ 
| With a blank and all other records with 
ac. This card will not be tested, 


"TLLEGAL LAND CODE, FRONT (X) BACK (X) 
- COORDINATES XXX YYY THE LAND WILL Not 
BE CHECKED," | 


The land code specified is not known. @ 
The program will not check this iand. 


"LILACX VERSION X LEVEL X BEGINS" 


The version and modification level is 
printed at the beginning of each run. 


"LINE AT XXX YYY XXX YYY HAS ILLEGAL & 
SLOPE" 


Horizontel. vertical and 45° lines are | 
the only legal wires. The line specified 

will not be checked for any other type @ 
of error. 


"LINE AT XXX YYY XXX YYY HAS A (X) 
WIRE SIZE, PROGRAM WILL NOT CHECK 
THIS LINE" 


"XX MIL LAND AT XXX YYY XXX YYY AND 
FRONT SIDE «2X MIL LINE IN NET XXXX 
BACK AT XXX YYY XXX YYY ARE TOO CLOSE" 


t = Se et en nee ee ee ee ee ere _. 
CARD GROUND RULES pe PTT 
4 


LILACX Errata (Cont'q’ PHASE 1 SECTION 5 eee 


MESSAGH AND EXPLANATTON 
dicate ncaa ced aed as Caged hh 


"FRONT-BACK SIDE WIRE AREA IS XXXXXXX 
XXXXXX SQUARE INCHES" 


the length of each segment is multiplied 
by the wire width and summed. 


"“FRONT-BACK XX MIT, LINE IN NET XXAX AT 
XXX YYY XXX YYY AND XX MILE LINE IN NET 
XXXKX AT XXX YYY 32K YYY INTERSECT" 


Flags dangling line segment: must be 
e eliminated before EDT is poceaee 


"FRONT-BACK XX MIL LINE IN NEN XXXX AT 
| : XXX YYY XXX VYYY AND XX MII¢ TNE IN NET 
© KAX YYY ROX YYY OVEREARY * 


"FRONT~BACK XX MIL LINE IN NET XXXX¥ AT 


XXX YYY XXX YYY AND XX MILE LINE IN on 
XXKK AT XXX YYY XXX YYY ARE TOO > 


ALDCOP 


Halts INCORRECT FORMAT ON HOLPAT TAPE MOUNT 
NEW TAPE ON B2 AND PUSH START 


Tape Be does not have correct header 
label. 


NO HEADER ON B5 MOUNT FACTORY 
RELEASED TAPE ON B5 AND PUSH START 


@ | Tape B5 does not contain header label. 


END OF TAPE ON A3, MOUNT NEW TAPE - 
PUSH START. 


@ Comments tape is full | 
Messages CANNOT PROCESS ALL CARDS FOUND ON 
HOLPAT TAPE WILL CONTINUE WITH THE 
FIRST 50 CARDS 


Maximum number of cards that can be 
processed is 50. 


2/35 5/0 90F 16H! 


Date 


Paze 
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IDEP | or j CARD GROUND RUL ES PHASE 4 SROTTON & H 
u Cat. Uc cbioet Leon LALO 4 PA ES. 
ALDCOP Brrata (Cont'd) , 
| | MESSAGE AND EXPLANATION | | @ 
yes END OF “MPE ON A7--JOB TERMINATED 
\ oe tN : vee 
Cannot use multi-reel scratch tape 
EDUNDANCY ERROR ON HOLPAT TAPE-- 
JOB TERMINATED : 
-. "4: Cannot read input tape 
AULDCOP2 : BEGIN PROCESSING PART NO. XXXXXXXXA 
: BE. C., NO, XXXXXXXX 
ee Printed at start of processing for | @ 
each card. 
NO PAGES FOUND ON LMT. 
a Page count for this card on control | ® 
card tape is zero. No ALD will cae : 
on EDT for this card. ge 


ALD IMAGE CANNOT BE FOUND ON THE 
IMAGE TAPE 


Page count from control tape indicates 
that this page was on LMT but it is 

not on the image tape. No ALD will 

appear on EDT for this card. 


ALD PART NO. XXXXXXXXX DOES NOT 
“AGREE WITH HOLPAT PART NO. XXXXXXXXX 


| The part number extracted from the | 
hee .  e tae ALD image is not the same as the } 
part number from control card tape. | 
No ALD will appear on EDT for. vhis 
card. 


2 | : HOLPAT EF. C. XXXXXXXXX DOES NOT & 
AGREE WITH ALD E. C. XXXXXXXX 


E. C. No. extracted from the ALD 
image is not the same as tne EH. C. 
No. from the control card tape. 

No ALD will appear on EDT for this 
card. | 


RUN NUMBER FROM THE HLOG NUMBER CARD 
IS--XXXX RUN NUMBER FROM THE ALD 
IMAGE TAPE IS--XXXX 


These are printed for each card 
but are not compared by the program. 


I Page 10 b (ate 


| CARD GROUND RULES “DEP | D7 6L iE = 


PHASE 1 SECTION 5 


ALDCOP2 Errata (Cont'd) 


Halts 


Non eee 


MESSAGE AND EXPLANATION 


END OF TAPE DETECTED ON OUTPUT TAPE-- 
CANNOT CONTINUE 


Cannot handle multi-reel output 


RESeTHIS ALD WILL NOT APPEAR ON THE 
OUTPUT TAPE***x 


Printed for each card that contains 
any of the above errors that cause 
the ALD to be deleted from EDT. 
ALDCOP PART 2 IS FINISHED 


Printed at end of program 


BRROR READING A7--PUSH START 
Tape error 


INCORRECT TAPE ON A7--MOUNT NEW 
TAPE AND PUSH START 


tape is not the selection card 
tape created by ALDCOP 


im ss SIA: Bes on ae 
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LDEP 12- 7047 ; 4 | CARD GROUND RULES ; —_ 
Hoot ponent sulle PEASE 1 SECTION 5 


lan INS, 


| MESSAGE AND EXPLANATION a 


COMPONENT IS SMALLER THAN .375 
CENTER LO CaN Cains 


This message is followed by 2e 
characters of information which is 
the component information as it 
should have been placed. This 
ee message refers only to horizontal 
aa components. The minimum center 
to center lead spacing for yertical 
components is .550 inches. 


| ca CANNOT PLACE ALPHA INFO IN COMPONENT 
| NUMBER (NO.) ALPHA INFO FOLLOWS 


Seo) Component number and code immediately & 
| follows this statement. This in- 
formation should be shipped to 
Dept. 146, Endicott, so that the 
drawing can be completed COPPECuly. 


8 TLLEGAL COMPONENT TYPE 
iz COMPONE END HAS BEEN IGNORED | @ 


ILLEGAL LEAD CODE OR ILLEGAL 
ORIENTATION PART NUMBER 


An offset component cannot be 
drawn correctly due to an error 
in the lead codes or oe a 


- : ERROR READING TAPE B2 PRESS START ® . 
ae | | TO TRY AGAIN - IXIT - Z 


Zean equal 1 EOF detected (unexpected) 
2 Tape check error 
5 Record too large for @ 
1500 word vouffer 
Input tape must be rebuilt. 


Lh. THES: RUNS. PROM HISTORY TAPE | 
PLACE SSWo DOWN AND PUSH START if 2 
NOT SOMETHING GOOFED MARK DOWN 

STOP AND PULL JOB. 


PHASE 1 SECTION 5 


AUTWIR 


~ CARD GROUND RULES DEP  2-7047, 


oe wee Ee 


ue SSSAGE AND EXPLANATION 


ILLEGAL CONTROL CHARACTER 


Something is wrong unpacking input tape 


card skipped 
TLLEGAL END OF FILE FOUND 


Ena of file where not expected, Program 
has been dumped automatically. Operator 
should have tape Be dumped Meone LIDUMP 
with SSW A, B, and C on. 


THE NOTE TABLE HAS OVERFLOWED 


More than 9O notes on this small cara. 
Excess ones are skipped. 


BAD OUTPUT TAPE ON LOGICAL DRIVE NN 
MOUNT NEW TAPE AND RESTART JOB 


If NN is the logical number of the 
sD. Des BRE OuUtoUT Tape: CoOnvai ning 
the E. D. T. has 2 bad spot, and the 
ENGDES Program will have to be 
completely restarted. Another factory 
released tape should be pulled from the 
library and mounted on the outpuv tape 
Grive. If no other factory released 
tapes are readily available, the present 
output tape may be strippec, a new 
aad release lable written on it, 
and then placed back on the output 

tape drive. A factory release label 
that will permit processing to 

proceed would be: 


"IHDRb TITTT ( -000b~ -000b) 
FACRELTAPE bbb... 


where TTITTT is the tape serial 
number 
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ENGDUM 
oe Pe TART DOnRS- NOY CHECKs DL 
oa i not UJ a BE ON a PL yo ( os :) a ROK. 
PRESS START TO TRY AGAIN, 


TAPE SORMATS 
RDERAN INPUT & HOLPAT | OUTPUT 
File 1 - SO CHARACTER HEADER LABEL 
"2 = 2004 - 8s RECORDS 
" 3 ~ 80 : TRATLER LABEL 


! 


| FILE 1-80 CHARACTER HEADER LABEL 
1800 RECORDS 
- 80 4 TRATLER LABEL 
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DIVISION 


EHGIMNGEring | Pacucg CARD HISTORY TAPE 


SCOPE 


The Card History Tapes (CHT) at each location contain the latest 

level circuit card information produced from their CCDA runs. 

The CHT is used to generate 4DTs with or without changes processed 
@ against it. | | 


INPUT 


® The HOLPAT Output Tapes (HOT) produced from CCDA runs and the 
latest level CHT. | 


PROGRAMS 
MERDEL 
i1401-12K program used to: 
a. Merge one or more HOT's or specific cards on a HOT 


with a CHT. 
b. Delete cards from either the CHT or HOT. 


MERDEL is limited to creating and updating a single reel of 
card history. MERDEL can process multiple HOT's sequentially, 
provided that the cards on these tapes taken as a whole are 
sequenced by part number. Apvroximate running time is 20 minutes. 
@ If two output tapes are produced, the time will be increased by 
| one-third. 


SET-UP/PROCESSING 


& Update Mode 
Deck 


a. Atvlas Call Card - This card is omitted if the 
program deck is used. 


b. Date Card 


~ Column Data 
1-4 . "Date" 
7-9 | | a (deine eps Cee.) 
1112 Ley (f1, P2, ete.) 
14-17 Year (1965, 1966, etc.) 
20-24 T/P reel number 
26= 30 O/P reel number. 
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CElLeled 
, (comme) 


Next card P/N to be deleted 


, (comma } 


Next card P/N t deleted 


, (comma) 


Next card to be deleted 


KOF Cara 


Column 


1 


Data 


7/8 punch 


Tape Assignments 
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at ¢ ? 


Cake Pag cet 
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, . ee 
Roche ; 
oyltt is pee 


Drive 
ves 
S 


Lape 
Copy of new CHT (opti 


HOT (mounted in ascend 
orcer if processing sé 


Olid CHT 
New CH 


ATLAS (optional) 
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SET~UP/PROCESSING (continued) 


A OEIC NR SEO I AT Tate TN ARNE Ni CET TE AGIAN 0 5 uenipeabcanee Sa AlrNten AND TO 


A ON 
B ON - One new CHT will be produced on drive 5 
OFF - A new CHT will be produced on drive 2 and 5 
C ON - Bypasses header check 
@ OFF - Allows operator to restart on header check 
D ON - Multiple input HOT merge 
OFF - Single input HOT merge 
@ i ON - Terminates multiple HOT run in Input Mode 
OFF - Automatically merges next HOT 
G ON - Delete Mode 
OFF - 


Update Mode 
Delete Mode 


Deck 


a. Atlas Call Card - This card is omitted if the program 
deck is used. | 


b. © Date Card - Use the same format as the Update Mode. 


one Delete Card - Normally this mode is used to delete 
& card part numbers from a CHT, but it can also be 
used to delete card part numbers from a HOT by using 
sense switch C. Use tne same format as the Update 


Mode. 
@ oe d. HOF Card 
Column Data 
1 7/8 punch 


Tape Assignments 


Drive Tape 

a Copy of new CHT (optional) 
3 Old CHT 

5. . New CHT 

6 ATLAS (optional) 
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Delete Mode 
Documents - An one line list of the P/Ns copied onto the 
new GHY, deleted, and requested but not on tke old CHT. 


‘Tapes - same as Update Mode. | 
Errate 


Halts | | | @ 


A. UNEXPECTED TAPE ON LOG x, ro 1S: ee 
MOUNT CORRECT TAPE AND START OR ELSE 
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So C ON AND HIT & OAR TC CONTINUE 


hither mount the correct cvape on Log: 
Start or put sense Switch C on and 
processing if the tape on logical A 
tape. 


aie 
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ed 
b. READ CHECK. ON “UPDATE TAPS 
fewtaat SPARS ZO PRY AGALN 
Hit start to try to read vne update tape 4O more times. ( 3 
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OUTPUT (continued) 
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Cx RLAD CHACK ON HISTORY TAPE 
Wit START LO TRY AGAIN 


Hit start to try to read the history tape HO more 
times. 


e d. WRITE CHECK ON NEW HISTORY 
sid HiT START TO TRY AGAIN 


Hit start to skip and blank tape and to try and write 
the new history tape 4O more times. 


e. EOR ON NEW HISTORY 


New history tape had exceede ed one reel. Return to 
control center. 


Ls MOUNT NEXT UPDATE TAPE OR SS E ON TO END - START 


this message occurs if the program is in multiple 
input mode (SSD on) when the program has completed 
merging an update tape. Mount the next wdate tape 
on logical 3 or if there are no more, put sense 
Switch E£ on. Hit start to continue processing. 


Ge PUT CSTEST OBJEC? DECK IN CARD READER 
PRESS START TO LOAD CSTEST 


© | This halt occurs when the option to run the cost ; 
/ estimate program is exercised. Load cost estimating 
program from cards or from ATLAS, 


@ h. PLOTORY BEB. NO: a XXXXK AND SHOULD BE XXXXX 
MOUNT CORRECT TAPE AND START OR FLSE, 
9S C ON AND HIT START TO CONTINUE. 
Sane as halt a. 


END OF JOB 


fH 
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The program has successfully terminated. 


Messages 


a. UPDAT® RECORDS ARF NOT PROPERLY SEQUENCED 
PLN. XXXAXTOTXXX WAS NOT PUT ON THE NEW HISTORY 


This part number wis skipped in the merge because 
it was out of sequtnce. 
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INSERTED PART NO, XXXXXXXX ELC, XXXXXEXX 
This part number was merged onto the history tape. 
REPLACED PART NO, XXXXXXXX ELC. XXXXXXXX 


This part number has replaced the previous level on 
the history tape. | : 


P.N. XXXXXXXX WAS NOT PUT ON THE NEW HISTORY 
This part number was deleted from the merge. 
RECORD COUNT WAS XXXXX RECORD COUNT IS NOW XXXXxX 


This message gives the record count of the old and 
new history tapes. 


THESE P.N.'s WERE NOT FOUND ON THE INPUT TAPE XXXXXXXXX 
Tne part numbers listed under this message were 


specified in delete cards to be cdeleted but were not 
found on the input tape. : 


30 character tape header label 
2004 character records 


80 character tape trailer label 
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Engineering Practice 


SCOPE 


This suffix covers the requirements for Standard Flat Cable Card 
Design and Layout. | 
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DEFINITION 


CABLE CARDS 


The term "cable card" is a general name given to any form of card 
which connects to a cavdle and thereby allows signals to be trans- 
ferred from one socket position to another. In this section of 
tne ground rules the term "cable card" will be used to refer to 

a specific class or type of cable card. This type of cable card 
connects, or terminates, a standard SLT Flat Cable only. 

Cards which are used as terminators for forms of discrete 
wire, twisted pair, triple twist, woven, braided, or discrete 
wire flat ribbon etc. are referred to as "discrete wire" type 
e cable cards and will not be covered within this section of the 

ground rules. 


Cable card types, which are eouened within this section, will be 
tong to as one of these (See Figure 1): (a) standard, (b) cross- 
over, (c) R/Pac, and/or 1g} specials. Cable Card types "a" and 

"b'" (standard and crossover) can be broken down into sub-types; 

these are full and half-width. Half-width cards are also referred 
to as being of either slow speed or high speed size. A standard 
cable card can, at times, serve a dual function - it can be both 

a standard card as well as a crossover or special card. This will 
become evident as one becomes familiar with existing cable cards 

as well as cable card layout and cesign. 


For use in cable assembly design and routing, several electrical 
speed categories exist for cable cards. These categories are (a) 
slow speed - which inciudes both the 700 and 3C nanosecond ramilies, 
& (b) hi-speed - which is the 5 nanosecond family, ana (c) other - 
which includes such areas as I/O points and cables whicn require 
special ground shielding patterns. 


| Individual contact tab signal/voltage-ground configurations (spring 
@ contact tabs which connect to board pins) for the slow speed 
: family are shown in Figures 2 and 4. Figure 2 shows the full width 
x pin configuration while Figure 4 shows the half-width pin config- 
uration. The hi-speed family full and half width pin designations 
are found on Figures 3, 5, and 6. Other pin designations ar 
generally supplied by the user when requesting the layout of a 
special card. Figures 2 through 6 also show the maximum signais 
which can be transferred between various board columns 4nd positions. 


Special signal transfer techniques are usec when designing cable 
cards which are used to transfer signals on half-width hi-speed 
type cards between top and bottom positions. Excett where noved 

as "ne trans" ali cable cards are designed to transfer signals on 

@2 point to point basis e.g. DO2 to DO2, BOS to BO5, ete. , in otner 
words "D" row to "D" and "B" row to "B". Positions marked "no 
trans" on Figures 5 and 6 invert the sicnais, e.g. BO9 to DO3, BLO 
to DOA, ete. in other words "D" row co "B" and "B" row to "D". 
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iis inversion of signal transfer is done in order to obtain the 
maximum amount of signals transferrable between two socket positions 
in tne indicated direction. 


GENERAL CABLE CARD INFORMATION 
Existing cable card sizes are shown in Figure 1. These card sizes 
a2 aes ; | , 
(a) .650 high x 1.625 wide (standard full) = =: | | ot e 
(b) .650 high x .750 wide (slow-speed half) 
(c) .650 high x .800 wide (hi-speed half) 
(da) 2.750 hea x1.625 wide (R7Pac: | & 


Wire terminating tabs for the above type cards fall into two 
possible signal wire spacing conrigurations. 


These are: 

(a) .054 signal wire centers 
20 signal maximum capacity used with card size "a" and "d" 
above. These types terminate 20 signal wires to individual 


tabs on the front and 40 Sune wires commoned to ground on. 
the back side. 


9 ‘signal maximum capacity - used with card sizes "b" and "c" 


above. These types terminate 9 signal wires to individual 
tabs on the front and 18 emound wires commoned tu ground on @ 
the back side.,. 


(b) .O042 signal iia maaae 


22 sienal maximum capacity - used with card size "a" as a & 
Siow speed crossover oniy. This type terminates 22 signals to 
individual tabs on the front sive and 23 ground wires commoned 

to ground on the back side. 


Wire terminating tab locations on cable cards for above wire centers 
are to be in accordance with Engineering Specification €90911. 
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Note: Dimensions given within this section are unit size dimen- 
sions. Any other dimensions given will show magnification along 
side the figure. e.g. .100 (4x) i.e. the .100 dimension 1s 
shown as 4 times size; it would be .025 unit size. 


General layout and design parameters to be considered prior to 
design of cable cards are: 


Physical Parameters - 


1. All tabs on back side of cable cards are to be connected to 
ground. 


2, All tabs on front side of cable card are to be connected to 
Signals. 


3, Hole size - plated through and in accordance with Logic Card 
Ground Rules for "J" size holes. : 


Hh. and size - circular and in accordance with Logic Card Ground 
Rules for "J" size lands. 


5. Signal, Voltage, and Ground lines - same size as used in the 
design of manual card (See Suffix 3) 


& 6. Spacing Conditions: 


a. Land to line and line to line - in accordance with 
Logic Card Ground Rules. 


© ‘bd. Land to land - same spacing conditions as used in Nal 
above. | 


7. Land/hole location restrictions: 


a. Center line of lands with "J" holes cannot be located | 
lower than Y grid 21. 


bd. "I" holes must not be designed into a hole pattern so as 
to allow less than .O40" between adjacent holes or hole 
edges and card edge. 


c. Cards must be designed so that lands exist on grid 23-23 
and 75,23. Where lands are not functionally Lequired engl 
one or both of these positions, cee section under "Art-. 
works - Cable Card." 
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a. Lands must not be located within any unmasked area 
: of a sereen. 


8, All lines within the terminating tab protective coating 
area must be parallei with the terminating tabs - no circuit 
line changes in direction are allowed within this wn- 
masked area. 


9. All signal via holes are to be located near the contact 
tabs. Generally only signals from the contact terminating’ 
tabs on the back of the card need be brought through 


via holes. | & 
LO. All internal plane ground pick up holes are generally 
located near the wire terminating tabs except where 
rounds enter the internal plane from contact tabs. 
See electrical parameters.) @ 


il. Incorporate use, where possible, of existing internal 
planes and/or hole patterns. | 


soe Components are not mountable on standard cable cards. 
Electrical Parameters - 
1. ALL ground inputs must enter the internal plane in tne 
 ghortest possible route. i.e. the land should be located 


along Y erid 21 over the contact tab containing the 
ground input. 


2. All slow and. high speed cable cards must have internal 
planes. : 


3. Wherever possible a ground line or land must be placed 
between Signal lines. 


‘4, All circuit lines must change direction as smooth curves 
and not sharp corners. , & 


5. Voltages, other than ground, are not allowed to enter the 
wire terminating tab area. | 


6. Except in special cases, voltages should not be brought 
out on the face of a cable card. 


{. All ground via holes and terminating tabs should be 
connected together in the form of a ground buss or plane 
on the back of the card. 


Layout Technique - 


User cable assembly wvequirements will usually dictate the signai (™ 
transfer requirements of a cable cara, Coupled with these re- Na 
eae oe are board design rules to consider (e.¢. sig.al, 
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ground, and voltage position Locations for positions requested by | 
user - see Figures 2 through 6 for standard board voltage assign- + 
ments) Once these limits are established, cable card design can 
proceed quickly. Suggested steps for completion of standard 

cable ecard design and layout are: | 


On the layout grid sheet fill out the requirements for all front 
and back contact tab locations in the tab squares. All MD cand. * 
"B" positions should be labeled with one of the followings | 
designations: a) open, b) signal, ¢c) voltage (which eg or 

d) ground. io 


The wire terminating tab locatious should then be filled in with 
the signal designations which must be transferred through the 
cable. These should be filled out lightly so that where these 
Locations are not strictly dictated for electrical reasons, they 
can be altered by the designer to suit layout ease. Note, however, 
that where a previously released cable card 1s to be used as a 
terminator on the other end of a cable, the terminating tab des= 
ignations will be fixed on the card to be designed. 


Locate, on the layout, any requirements from the previously listed 
physical and electrical parameters. 


Keeping in mind all other layout parameters, and samples of cable 
ecards previously designed, connect all wire terminating tabs to 
their respective spring contact tabs. For layout care it is 
suggested that the designer start from either end and work to 

the opposite side as opposed to starting at the center or some 


other location. 


Upon completion of layout and prior to sending fcr artwork, the 
laycut should be checked by the cable groups in Department 1544 
(Electrical) and 455 (Mechanical). After approval of cable card 
layout design it is ready to go for actwork construction. © 


At this time it is suggested thatthe designer obtain the needed 
part numbers - 1 asseubly no., 2 card artwork no's, 1 reference 
drawing, 1 laminate nc., and 1 internal piane artwork number. 


e 


Artworks = Card - 


After lavout, a plug-up form is then ecnstructed tor use by the 
photo-lab in making up the four times size base artwork. This 
plug form is a grid print showing land ‘tocations in red "X's" | 
and tab locations in red bars (extreme eno terminating tabs 
need only be snown - see enginceri ng specification 890911 for 
tab size and location.) Land diamevers and tab widths are then 
called out as "Plug using .260 ula. lands and ,180 wide cable 
tabs." If, during the layout two fFunetion2l via holes were 

not placed at 23-23 and 78,23 they must be 4neluded as land 
plug points. | hoes 
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STANDARD CARD ( CONTINUED) 


Atvter artwork is returned from the photo lab, a nove should be placed 

off to the side of the card outline stating, "Opaque two lands at 23-23 
and 78,23 after punching film and pefore step - and ~ repeating on glass." 
After the base artwork is returned, it can be taped using signal and 
voltage tape sizes currently Gictated by "Logic Card Ground Rules" - 
manual artworks." The artwork part numbers are then placed in the part 
nunber block. Within the card outline area of the front artwork only, is 
placed "YBF" followed by sne last five digits of the cable card assembly - 
number assigned. The part number is inked in using #3 Leroy pen with 

a #200 template - where space 18 a factor a #175 template may be usec. 
Mere is to be no part number within the card outline of the vack artwork. 
Off to the right and above the unused set of contact tabs is placed the ! 
number "YBB" followed by the same five digits as used on the front art- 

work. _ 
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When sending half-width artworks for plugging, they are laid out 4s 
follows: 7 


Slow Speed - a front and front is plugged on one artwork using the first 
and last five tabs of one socket position. i.e. two symmetrical patterns 
per socket positions. The back is then plugged as back - back. The 
center two tabs are not used for slow speed half widths. 


Hi-speed - only one sheet of artwork is required as this is plugged as 
eitner a back - front combination or front - back combination depending 
on se a "Top" or "Bottom" position has veen designed. See Figures 
5 and 0. | : 3 


The above half-width artworks are drawn as such in order to yield two 
cards per six-pac socket position. 


The artworks are now veady to be sent to the photo-lab for production _ @ 
glass. At this time the designer should also request a unit size povitive 


of the artwork for use in his raw assembly arawing. 
Artwork - Internal Plane ~ & 


Internal plane plug-ups are sent to the photo-lab in the same manner as 
for face artworks. Red "X's" are uscd t7 locate the position where there 
s¢ to be a clearance hole (ring land) located. The neve on the plug-up 
form shovld read, "Plug using standard internal plane ring lands." This 
artwork also reauires two solid lands at 23-23 and 78-23 proviaing these 
positions do not already locate ring lands. If solid lands are uved the © 
finished artwork must nave the note as previously stated for eard artworks, 
"Opague solid lands at 23-23 etc." 
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STANDARD CARD (CONTINUED) 


It is possible that, as a result of a tight layout, two ring lands 
will interfere with one another. If this condition arises, the 
plug-up should contain only those which can be plugged. After the 
base artwork is returned from the photo-lab, ring lands which have 
been cut out of another spare artwork Will then be hand | 
taped into the locations which were not pluggable. Ring lanc 
edges may therefore interfere, or lie one upon another. The in- 
ternal plane border is then placed along the perimeter of the card 
using .160 (4x) tape so that .080 (4x) lies either side of the 
card outline. The internal plane artwork number is then placed 

in the title block and also inked, using #3 Leroy pen with #140 


© template, near the top edge and within the card outline. The number 
should be inked so that one blank character space separates each 
digit. . | 


This artwork is now ready to be sent to the photo-lab for production 
glass processing. a : 
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Sereen Artworks - 


In addition to the electrical value provided by card coating, the 
lack of it on a portion of.a card allows us to solder dip it and 
thereby cause solder to adhere to the uncoated surface, This 
solder is then used in a further assembly operation such as cable 
wires to card or resistors to card. 


@ Sereen artworks for standard cable cards must have au uncoated 
wire terminating tab area. Screens for R/Pacs, in addition to 
uncoated wire terminating tabs, have uncoated resistor - R/Pac 

. mounting holes. Basic screen outline requirements are contained 

@ ir Engineering Specification 890911. dod 


Part nvmbers for screen artworks are not of the released part 
number series. Screen artwork part number assignment is as follows: 


Commcn screen artwork - an artwork which is common to two or more 
card assemblies can have a special number assigned by Mr. Tom 
Homa, Dept. 729. The imumbers fou the standard sizes, shown in 
Figure 1, are of this type: e.g. 0014, 0015, 0016, and OO17. 


Specific screen artwork - an artwork which is unique to a specific 
card. The part number for this type will be the last five digits 
of the card assennly number (standard size card) or last five 
digits of base raw card number (k/Fac card). 


Oe. al 


Ye7/C6 | G 
f Date 
Preritagit ne cee ie ee ee ag RE EM; 


Page 


Pa i SECO RTE a ET TY A PRE LOS RS RAR EG AR SS a PRY IAIN MY A ER PE TS RR AR RLS REE EI RR a GP ES OER, — nt ti IRIEL ANGST OR SIS BM PSI NEESER CI RRR ER BEDE PRLS WEA I IS OR, IS RE, 
et é ‘ 4 


IDEP +2-7047 «6 | CARD GROUND RULES idetne ok, ote 
boat Esubins — ESutte § CARD LAYOUT. AND DESIGN 
| Section 2 


tia o i. 


CARD ( CONTINUED 


Artworks which are symmetrical for front and back use only one 
number such as OO14, For non-symmetrical screens which require 
two artworks per card the base number is the same, however, 

the front artwork number is preceeded by a O dash and the back 
by al dash, e.g. O+0014 front; 1-0014 back. 


Solid land requirements at 23-23 and 75,23 for artworks apply here, 
Documents = 


Documents, necessary to complete a cable card release package 
consist of the following: : e 


Assembly - Two special blocks exist for a cable card assembly 
umber. These blocks are either 58006X% or 5805XxXxX, Standard 
drawing forms exist for cable card sizes shown in Iigure dg “ie 
unit size film of the artworks is taped into position and the 
drawing is sent for master duplication to Department 385. After 
the master is returned the following information should be printed 
on it: Part numbers - assembly, front and back artwork, engineering 
specification, hole pattern, internal plane laminate, contact, 
housing, and screen numbers. It should also contain the contacts 
used, wire terminating tab designations, and other information 
necessary. This document must ultimately show a "tech status" 

and REL signature approval. oo | 


Hole Pattern - The hole pattern part number is of the S1XXXX series. @ 
Master forms for this document are available. This document con~ 
tains the holes which must be drilled into the card. These holes 

are located using the standard grid numvering system for hole pate 

terns. AS a cross check of documents these hole locations should 
correspond with the locations of holes on the layout and artworks. & 
The hcle quantities and etching/plaving conditions as well as | 
appropriate engineering specification references are then noved on 

the drawing. 


Split-pac card hole locations are drawn so as to fill a full six 
pac socket position - the same method that was used to sonstruct 
artworks is effectively duplicated here. Grid numbers for hoe 
locations are then listed as if the card were a six-pac. A note 
indicating that the second card location is shown for manufacturing 
purposes only, is then added. This drawing 18 a "neference drawing” 
and does not require approval beyond Endicott manufacturing. 
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STANDARD CARD (CONTINUED) 


Laminate Drawing ~ Part numbers for this drawing are of the OLXXXX 
series. On this drawing is located a 4x positive of the internal 
plane artwork. Grid locations are used to locate all ring lands. 
Internal plane artwork numbers, engineering spec. numbers, and 
appropriate notes complete this drawing. 


In the case of split-pacs, a side by side picture is drawn similar 
to the hole pattern for splite-pacs above. 


, This drawing is an assembly drawing and requires Material Lab and 
@ REL sign off. | | 


CROSSOVER CABLE CARD 


Hi~speed family - uses same parameters, layout technique, and doc- 
ument procedures as outlined for "STANDARD CABLE CARDS," 


Low-speed family - uses same procedures as outlined for the hi-speed 
amily above except that the .O42 signal wire centers "tab configur- 
ation" is used. Note also that in Figure 2 (A or W column) Bo2 is an 

open position. [3 


R-PAC CABLE CARD 22 vas 


© 


An R/Pac cable card is a class of cable cards (See figure 1) on which 
resisvors or R/Paecs are mounted. These resistors are generally used 


@ | to terminate cable lines. Layout of R/Pac cable cards is similar to 
that used in designing Standard Logic Cards except that the wire , 


terminating tab area conforms to that of Standard Cable Cards. 
The user must submit his request to Endicott Circuit Technology for 


ag approval and issuance of proper circuit flyers and/or ALD's as needed. 
This epproval is required before card design can begin. 


Parameters = 


Physical - Same as for Standara Cable Cards except: 


Item 748) -~ Same as logic card ground xsules 
-~ Same as logic card ground rules 
9 ~ Does not apply 3 
LO - Unless specificd, internal planes are not used. 


Comporents are mountable on front side only. 
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R~PAG CABLE CARD (CONTINUED) 
Electrical — Same eas for Standard Cable Cards except: 


Ttem 1 ~ Same as logic card ground rules 


2 - Does not apply 

2 - Does not apply 

4 . Same as logic card ground rules 

6  - Applies as required | i : 

7 - Applies near top of card only - near wire terminating tabs. | 
OUner = 
Tn addition to the above, certain restrictions for manufacturing pur- @ 


poses apply. Since this type of cable card travels through the stancard 
assembly line as a 2-Hi 12 pac card until the final "Cue tO 2.150 high 
operation," it must conform to the same requirements as logic cards, e.g. 
no component brick-walling, .O40 edge mounting restrictions, etc. 


For R/Pac cable cards which mount in any row other than the "N" row, 
Logic Card ground rules apply with the exception that, when designing 
the card, components or their bodies may not go over a restricted line 
1.588 inches from the bottom of the card. This restriction is required 
to allow rocm for cable soldering tools. — 


Figure 7 shows packaging and cable assembly restrictions for component 
locations which must be considered during R/Pac cable card design for 
ecards which mount in the "N" row. Explanatory restriction notes are 
provided on the Figure. | 


Layout Technique a | : | | | | © 
Layout technique and design will follow that set down for Standard Logic 
Cards, with the layout of the wire terminating tabs followed that for 
standard.caple cards. 


Artwork - Card - 


Artwork procurement and taping will also follow the rules set down for 
standard cable cards except for part number assignment and identification. 
R/Pac raw card, front, and back artwork numbers are the same (581 XXX) , 
however, as in standard cable cards 
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R-PAC CABLE CARD (CONTINUED) 


PEGURE “7 


(NOTE X) 


26250 


GRID 36 (NOTE XI, 
XL) 


(FRONT SIDE) 


'R-PAC!' RESTRICTIONS ('N'-ROW APPLICATIONS) 


NOTH X Due to Kingston Mfg. cable clearance requirements 
no components or portions of comnonents may lie 
within this area, oo 

NOTE XI Components, mounted in accordance with Logic Card 
Ground Rules, may lie above Grid 36. 


NOTE XII Below Grid 36 component height eee card surface 
must not exceed .290, 
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R-PAC CABLE CARD CONTINUED) 

the last five digits of the card assembly number, preceeded by 

YBF, will appear within the ecard outline area of the front artwork. 

The complete raw card number, preceeded by YBB, wiil appear Wi vain 

the card outline area of the back artwork. In addition to the raw 

card number appearing on the back side, it is necessary to Include 

the note "File with YBF" (last five digits of the related assembly 
number). This note should appear to the right of the card cutiline © 


and above the set of unused tabs. 


eee 


Documents - 


Assembly - R/Pac assembly numbers are eontained within a block & 
BSO5kxx. A minimum of three sheets is vequired for the assembly 
Grawine. Sheet 1 is the "ALD" - block diagram of electrical layout, 
Sheet 2 is a manually drawn assembly Grawing showing R/Pac -~ resistor 
mounting locations ete. Sheet 3 and above normally contain the 
schematic of the assembly - electrical representation of Sheet l. 


Hole Pattern - Requirements are similar to the standard cable card 
hole pattern. . 
Special Cable Cards 

These Ground rules cannot contain the requirements for special cable 
cards therefore, they must be handied on an individual part number 
basis. Special cable cards must conform to the sizes shown in 
Ficure 1. Prior to the release of any special cable card, Kingston 
cable manufacturing must be informed of its pending release - they 
should be furnished with documents as soon as possible. _ 4 


Special cable cards require Purchasing Engineering Endicott, and 
Kingston Manufacturing sign off. Department 455, which has liaison 
contacts with Kingston, can assist in obtaining approval for special 


cards. | 
MO of 191/27 /66 | 
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This section includes a definition of special cards and the 
requirements for obtaining manufacturing build for these 
Special Cards. 
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Any card which does not meet the SLY Card Layout Ground Rules. 
In general, special cards are those which cannot be released 
‘Vole se and require manual release. Most common ground rule 
deviations include off-grid (non-. 025) drilling, non-standard 
Grill size, non-standard card size and notching or special 

ma bla e. 7 


Maximum size of special cards are limited to the basic manufact- 
uring panel size which is 10" x 15" including scrap. Maximum 
© usable area is approximately 9" x 14", Thickness is .040 + 
O04, 


RELBASE PROCEDURE 


All special cards are released through Department 312-Endicott. 
Prior to actual release manufactuving pre-analysis and sign- 
off must occur. 


Information Beauieda - 
© The following information is required for pre-analysis: 
Justification - 


Justification for a special card, This can be either technical 
@ or economic. 


Drawings - 
A complete set of reproducible drawings deseribing the’ fin- 


ished card including size, hole location and circuitry, both 
anternal and external. 


Quantities - 


Production quantities including first production parts, 5 year 
production broken down by quarter first 2 years and by year 
remaining 3 years. 
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SCOPE 


This suffix defines the documentation and proceaures required to 
process SLT cards through Dept. 147, Packaging Documentation 
Engineering. 
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DOCUMENT DESCRIPTION 


The following chart lists those documents required for Dept. 147 
processing. | | 


‘DOCUMENTS REQUIRED CHART 


DOCUMENT 


Automated Logic Diagram 


Circuit Schematic (3 ( feAieje i At Arlen 2 82-011 
Assembly Drawing — *. | | 3 * 
Raw Card Drawing oo ps | | | ye * 
Bill of Material Card Assembly | 7 5 * 
Bill of Material Raw Card .  « 6 * 
EC Work Sheet 7 & 8 * 


CD Engineering Work Request | - 9 624-9122-0 


* Computer Print Out 


** With Form No. 620-8219-2 - EC Work Sheet must be used. Form 
numbers indicated can be oxdered 
through stationery store. 
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CARD ALD 


The Automated Logic Diagram tape is sent directly to Dept. 739 by 
Teleprocess job number 98-123, station 34. At the same time the 
LMTX tape is sent to Dept. 310, Glendale, to produce the LTD card 
decks required for testing. 


CARD CIRCUIT SCHEMATIC : 


Card Circuit Schematics are sent to Dept. 147 Control Desk where - 
they are made part of the Manual Documents. If the schematic is a: © 


1. Release - A new pencil cloth master is required, made out en- 
tirely in ink or pencil conforming to Corporate Drafting Stand- 
ards and will be retained in the master tracing file. @ 


2. Change - A current level brownline is ECan Pe and must show 
all new changes marked in red. | 
g 


Blectrical Representation 


The schematic will show a complete electrical representation of the 
card with cross reference to the physical location pins, components, 
and component elements on the card assembly. A component element 
refers to devices having more than one electrical component. These 
element locations are specified by numbering each of the component 
leads on the schematic. All bussing notes must appear on first sheet 
of schematic. : 


Card Circuit To Circuit Flyer Cross Reference 


The card schematic must shor the circuit flyer block I.D. numbers of 
the circuit flyers used on the card. These block I.D. numbers should 

be placed so that it is readily apparent which portion of the card 
schematic represents the circuit tlyer used. Ref: Suffix 3, Section 23A 


COMBINED ALD SCHEMATIC _ 


The ALD-SCHEMATIC is a single eomaurenaeenaratad document that satis- 
fies both ALD and Schematic requirements. When it is used, an indivi- 
dual schematic document is not required; however, it may only be used 
if the circuic elements associated with each circuit flyer used on the 
cara are contained within one component. An advantage to this method 
is that the ALD-SCHEMATIC is kept on a Logic Master Tape (LMT); this 
provides the user with a history On one tape. Also realized when us- 
ing this method.is a reduction in the number of card documents required 
to support the physical card assembly. Ref: Suffix 3, Section 23B 
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EDT 
Definition 
The Engineering Description Tape (EDT) is generated by the Circuit 
Card Design Automation (CCDA) Program. This program is designed 
to transfer an engineering description of the SLT/SLD card onta 
magnetic tape. The format of the EDT, so produced, iS processed in 
the Document Control Center. | | 
Machine Generated Release Documents 
The outputs printed out by Document Control Center from the EDT 

& and used by Dept. 147 consist of the following: 


ALD Drawing 

Assembly Drawing | ae 
Raw Card Drawing 

B/M of Card Assembly 

"B/M of Raw Card 


Hole Pattern Drawing (Not released with the Card Package) 


COMPONENT SARLY WARNING SYSTEM (CEWS) Reference CEH 0-2568-C01 


e Use | 
The component early warning system snanites manufacturing and 
engineering to assess the impact of an engineering release or 
change involving small cards and their components, in advance 
of the formal release by providing an early evaluation of the 
@. - component requirements needed to support the release cr change. 


Information Required 


Form number 1 (Release) must include all components, hardware 
and raw caee: 


Form nonbed 2 (Change) must include all components and RanoviEse 
added or deleted as well as raw card level change. 


These forms are sent to Dept. 519 for processing. Upon their 
approval, a form number 5 will be sent to Dept. 147 which will 
allow release cf the package. 

Further information can be obtained from CEWS Procedure found 

in IBM Standards CEH 0Q- 2200" O01 or ccatact rept. 519, CD Produc- 
tion Control, Endicott. 
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CD ENGINEERING WORK REQUEST __ 


The work request is used to control the card during processing, both 
at the controlling lab and through Dept. 147. The information re- 
quired at the controlling lab will vary depending on local internal 
requirements. Forms available from Dept 147 Endicott, N.Y. 


Information Required | | | | ® 
-The minimum information required for card release or change activity 


by Dept. 147 is listed below and identified by circled numbers on 
CD ENGINEERING WORK REQUEST, Figure 9. 


. i i Raw Card Part Number - | ) 7 eo 
A 7-digit raw card part number. Card numbers are controlled 
by Dept. 147 and assigned to controlling labs upon request. 
, 2 Internal Plana - 
A 6-digit internal plane ’part number. If there are no in- 
: ternal planes, insert 19-701. 
3. Engineering Change Number - 
. The formal release numbex and alpha code under which card 
documents are to be released or changed. EC numbers are 
controlled by Dept. 147 and assigned to controlling labs a 
upon request. | 3 ) @ 
. 4 Assembly Number - | | bs 
! Assembly numbers are controlled by Dept. 147 and assigned to ) 
: controlling labs upon request. | @ 
! | : 
5 Circuit Investigated and Approved - 
Must be signed and dated by the manager or a delegatcd re- 
presentative of the manager. | 
' 6 Package Investigated and Approved - : 
Ticnecesrassainee aimee 2 
| Must be sicncd and dated by the manager or a delegated re- 3 
i presentative of the manager. 


iFkackage Cycle - 


Must be filled in to show Packaging cycle time. 


Cate 
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8 Change Activity Code - 


Indicate code 0, l, 2, etc. Reference: Product Documentation 
Procedure #6.1.00. 


9 Account Number ~ 


All charges for processing will be applied to this number which 
may be on IPT or Purchase Order. 


10 Location Pre Analysis - 


: Manufacturing and Testing Pre Analysis representatives must 
© sign and date after approving Card Assembly. Final approval 
will be given by Endicott Pre Analysis representatives. 
11  %Ipt/Purchase Order - Le ae 
Insert IPT or Purchase Order number. 
12. Location To - 
Packaging Group 


13 Locatioi From and Date - 


vne department responsible for the documents must be shown in- 
cluding person, location, department, and division. 


©} 14 Project Name - 3 | 


Required only if the machine type number has not been assigned. 


-15 Division Chargeable for Scrap and Rework = 


Check appropriate Division (SDD or CD). 


Control desk will audit and will not process if neither 
Division is checked. 


eam Te ON ame . oe re | A NNR Nace ORR = a scsuti tame itmen oman eps ca em eerie ee nae ers 


16 Froduct Code - : ! 


If CD was checked in space number 15, a product code should 
be entered here. 


17 | Machine Type. = 


If SDD was ch-ckea in space number 15, a machine type number 
Shuuld be entered here. 


18 Syscem - 
Must be shown if available. 
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The circuit family must be shown 5 ns, 30 ns, ete. 


2. Ca eCuLe: Name - 7 
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The circuit name should be shown, for example: 
"G way AOL". 


22 Card Size - 
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Show date in appropriate block. 


24 Reason for Change - 


Gawrepern ses 


Reason why card 1s being changed. Every request should 
contain comments regarding any restriction such as "held 


items" or similar manufacturing restrictions. If in 

number 15, SDD scraped or initiated rework and checked | 

CD to be charged, an explanation should be noted here 

andicating name of person approving charge. © , © 


9) . ; 4 z ~ : : ~t " oy one 
25 Circuit Flver Changes Required and EC 
Self-explanatory. 


26 Disposition - B 


Must be indicated for both Raw Card and Card Assembly 
on all changes. 


Use codes as defined in CES 0-2022-0 stock disposition 


codes. 
al stock Status and Dave = ‘ 


celf-explanatory. 
28 CUser Approval - 


when a change is to he processed all users must be 
notified ana theix approval obtained. 
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29 Replaces - 


When a card being released replaces another, the replaced 
card should be identified along with its intended disposition. 


30 Similar To - 


If a card is similar to an existing card, the existing card 
part number should be given. re 


31 Performance Level - 


Must be stated on every work request or job will be returned 
to originator. 


32 Request Approved By = 


Signature of manager approving request. 


ENGINEERING CHANGE WORK SHEETS 
ee ON NOD Shee Ts: 
When Required 


Each document in a work package requires an Engineering Change 
Work Sheet (IBM Form 620-8219-3). 


Description 


The description of a change should only reflect the changes 
that have occurred between the current release documents and 
the new change activity. This perhaps can only be accomplished 
by having the person writing the change descripticn make a com- 
parison check of both the old and the new documents. 


Engineering Notice Titles and Activity Codes (Cover Page) 


Each engineering change must include one of the titles defined 


in Endicott SDD's Product Documentation Procedure Number 6.1.00. 
The most common are: 


O - Release 

l - Design Refinement 
2- Factory Service 

3 Cost Reduction 


activity Code: 


Obsolescence ane Field Use are Erb—-titles under 
Design Pefinemenrt. 
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Performance Level (Cover Sheet) 
Performance levels must be given, indicating the current functional 
level of the card. Changes that effect the electrical parameters 
of the card raise the performance level. 


General Reason (2nd Page of Work Sheet) 


Changes may be covered by the following general reasons when | 7 
applicable: | : @ 


1. Changed component coding, numbering, or location. 


2. Altered transistor symbols, drawing format, notes, 
(whichever applies) to agree with current procedures. &@ 


3. Because of logic sheet modification. 


td 


4. Because of artwork correction. 


5. Because of a layout error. 

6. To agree with circuit flyer change. 

7. TO agree with current ground rules. 

8. Card completely redesigned. 

It should be noted the above reasons are typical reasons only. 

Each job is to be treated on its own merits. : 
Drawiny Size : ® ‘ 
Drawing size wili be given as A, B, C or G. Multiple sheet drawings 
Should indicate drawing size and number of each. Examples: 3C, 2G, 
etc. | | @ 
Explanation of Affected Documents | 
A brief description should be given explaining the changes on 2ach 
page of ALD, Schematic, Assembly Drawing or Raw Care. 

Exauple 1: ALD Sheet 1 - Not affected, but being processed to main- 

tain all sheets at the same level. 
ASM- Sheet 2 - Removed Moduie 25AB part number 361123 to 
agree with new circuit flyer information. 
Schematic Sheet 3 - Remove circvitry associated «ith 
Module 25AB paxt number 361123 to agree with Sheet 2. 
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Raw Card Sheet ] and 2 - Raised raw card level from 
"0" to "1" due to circuitry change. 

Example 2: ALD Sheet 1 - Change status from Experimental Restric- 


ted to Experimental Active to agree with circuit flyer. 


ASM Sheet 2 - Change note reference from FA and HA 
to FM to agree with current ground rules. 


Schematic Sheet 3 - Not affected, but being processed 
to maintain all sheets at same level. 


Raw Card Sheet 1 and 2 - Not affected. Raw Card level 
remains at "oO", 


NOTE: Change Notices in this form are of Significant value to the 
Factory for analysis of changes. 


| 

Dispositions 
Disposition Codes must be applied to parts affected by an engi- 
neering change. The code normally applies to parts in stock, 
Or in process. 
Examples: Disposition 1 - Immediately scrap all parts in stock, 

‘or in process., - 7 
Disposition 11 - Use "as is" all parts in stock, or in 
: Process. : 
@ For further information, see CES 0O-2022-00. 


Rework 


Wnen it is necessary to rework card, Dept. 307, Factory Service 
@ Records Control should be provided with the necessary information 


so that rework documents may be prepared using Rework Instruction 
Form Number 624-9181-0. 
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RELEASE AND CHANGE PROCEDURE 


A. Manual Documents Reguired: 
l. Work Request 
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p i 62° 30) 8 


f Sufto 


& PDE 


Must be complete as indicated (See Section 1) 


2° Card Circuit Schematic (See Section 1) 


a. Release - Cloth master 
b. Change - Brownline of previous level 


3. EC Work Sheet on 
Required for changes only (see Section 1) 
B. Automated Documents: © *# 
1, ALD . 
EC level A (See Section 1) 
.2. EDT 


EC level A (See Section 1) 
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* Send to Control Desk, Department 147, Bldg. 676, Endicott. 


** Send tapes to Dept. 739, Bldg. 022-4, Endicott. 
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A review of past history indicates that the following are 
the most frequent errors. Special attention must be given 
to these areas and a thorough final check must be made be- 
fore jobs are sent to Dept. 147 for processing. This will 
help reduce the number of jobs being placed on HOLD and 
possibly requiring a recycle. 

Artwork changed and level of raw card not raised. 
Components mounted with insufficient clearance. 

Circuit lines in iestricted area of card. 

Test specs. not yet released by controlling lab. 


Test specs. not on ED, 


Voltage pin bussing note on circuit schematic - missing or 
incomplete. 


Unused voltage pins indicated on ALD and Asn. Drawing. 


Current EC level ana previous EC history missing on some 
documents. 


Material disposition not indicated on work request. 


Sheet numbering missing or incorrect on automated documents. 


- CHANGE ANALYST 


When all documents have been received for a release or change,. 
they are placed in a folder by the control desk and filed in 
the Active Bin. (First-in-first-out-except for emerdqency or 
priority situations). 


Tne analyst will take the next folder, sign and date the job 
card and be responsible for that job until it is released by 
Dept. 147. 


His responsibility includes reviewing all documents for correct 
part numbers, notes, EC level, etc. uSing a check list as a 
guide. He is also responsible for obtaining the signatures of 
Manufacturing Pre-Analysis and Factory Service representatives 
and CEWS Approval, all necessary fur the release of th: package. 


Should tiie caré be placed on Hold in Dept. 147, the analyzer 
notifies the originating lab of the problem. 
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RED EAST 
Re JeaGed aay WOU AOI LP 
Package has been processed by Department 147 and forwarded to 
RO GaSe Posie ta: ton. Department CH] for microfilming and ECN 
& tape preparation and distribution, 
Released to Production - 
Package hes been processed thru Department 447 to Dept. 601 
where plates are made and Bard copy distribution has been 
mailed to all locations. 7 
Re le eas a! 
Initial release of SLT Card is when Production Control receives 
hard copy of release or change. 
HOLD 
ea Activity cannot be completed because of problem Oc error in 
sad documents. Hold Notice is sent to a ling lab and job 
placed in Hold File until problem has been resolved. 
see Figure - (1 
@ DOCUMENT INFORMATION CHANGE | 
Minor correction made to documents must be corrected on next 
chenge. 
r See Figure - 2 
WASHOUT 
Used when an EDT error requires a recycle. Records are 
deleted from DCC computer System allowing card to be rerun. 
May be at same or new EC number. Authorization to Washout 
a job must come from controlizng lab and ene to Dave 
Grummons. O%epartment LU7. 
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OLTATUS CHAI NGE 
The only time new documents are recuired 
is from obsolete to active. Only a noti 
change the status of a card from: 


Active te ohsolete 
Active to field use 
Controlled to active 
Controlled to obsolete 
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e 
e 


= WN 
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The originating lab sends a work request to Department 147 re- 
questing a change of status. A change of status may reflect 
one Or more part numbers. The originating lab should also: 


Request a "Where Used" from Endicott. 
Obtain ail users prior approval. 
Provide input to CEWS for their approval. 
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Tnformation has been changed on the ebove documents. These changes 
; | MUST be ine orporated into your oe file for pessible Suture change 
accivity. The docunent changes are as follows: 


Information on the E.D.T. was: changcd and must be incorporated in 
‘ your next Engineering Change, as follows: 


Copies to: Packaging Group named above 
History Folder (Dev. only) 
Analyzer 
Record file (Master) 
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SCOPE 


The following procedure will establish the instructions for 
transferring control of SLY cards from one laboratory to another. 


® FORMS 


The laboratory of control making the transfer will supply infor-~ 


Mation on the CD Engineering Work Request (4 copies) according 
to Section 1 of this Suffix. ee 


PROCEDURE 


Using the proper form as described above, the following informa- 

tion must be given: (See Figure 1 attached) 

A. 1. Lab making-transfer © 

2. Jab receiving transfer 

3. Individual making transfer 

4, Individual receiving transfer 

9. Date transfer will be effective 

6. List all documents - tapes or other information includ- 
ing suspense notice changes and document information 
changes that are to be transferred. 

7. Indicate performance level of cara being transferred. 


® | NOTE: 


All suspense and document information changes 
must be included in the next EC. | 


_ The documents normally involved in a transfer of control are as 
@ _ follovs: 


Original multicolor and manual DA input documenis if available. 

Card Flyer LMT - need only contain transferred part numbers. 

Card History Tape (CHT) - need only contain transferred part 
numbers. | | 

Brownline of latest level circuit flyers. 

Suspense Notice Change,* if any exists. 

Document Information Change, * if anv exists. 
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Bis One copy of the Work Request should be sent to Department 147, 
Bldg. 676, attention of Mr. J. Paukett. 


C. Three copies should be sent: to the individual receiving the 
transfer. One copy should then be signed, dated, and forwarded 
to Department 147 as acceptance of transfer. Another copy should 
be returned to the sender to confirm receipt of the transfer. 


D. Department 147 will post its master control cards showing new lab 
of control upon receipt of its Signed copy of the work request & _ 
from the individual receiving the transfer. 


E. A work request is not required for each card if several are to be 
transferred at one time. List all items on an attached sheet. 


F. Do not request a transfer of control while a card is on engineer- 
ing change in Department 147. 

G. It is the responsibility of the individual making the transfer to 
notify the local DA Group so that the card history tape (CHT) and 
the LMT may be sent to the new lab of control. 


H. It is the responsibilitv of the individual making the transfer to 
delete the ALD from the local LMT after receipt of confirmation 
from the receiver. 


I. It is the responsibility of the individual receiving the transfer 
to immediately process the ALD through their DA Group to update 


their LMT history.- The new lab of control will then appear in the 
next CALM listing. | : 
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Lo SCOPE. 


This practice outlines the procedure for the obsolescence of 
any card part number. 


iol SLT/SLD CARD OBSOLESCENCE PROCEDURE 


d@ due 4. STEP I (originator) 


Originator contacts Packaging Manager at the lab cf design 
control for that part number to be obsoleted. If practical 
an Endicott (01) seven level where used should be included. 


ied ese STEP II (Packagirg Manager - controlling location) 


ben | 


i. Receives request to obsolete a particular part number (s). 
2. Contacts controlling group and obtains approval to obsolete. 
NOTE: Machine group must get user's approval. 

S53 we scrap disposition on card, places card on production 
hold in Endicott ey notifying Factory Services, Dept. 307, 
Endicott; 

4. Sends one copy of CEWS input form to Dept. 519, Endicott, 


and another copy of CEWS input form is sent to the control 
desk, Dept. 308, Endicott, with work request. 


5S. A work request is required to be sent to the control desk, 


& Dept. 308, Endicott. The following information MUST be 
: noted when prcecessing the work request in the normal 
manner: | 


a. The user's approval block must be checked. 


b. The work request must contain part numbers of one 
machine type only (one EC number per work request) 
c. If the card being obsoleted can be reworked into 
another card, the other card part number and its EC 
level MUST appear on the work request. In this 
instance, Factory Services, Dept. 307, Endicott, 
must be notified by the packaging area in the or- 
3 on location so that rework drawings can be 
: mada 
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Ite oS STEP iid (Controi Dest «os Depot. 3053 ’ : 


1. Logs in work request and CEWS input form. 
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1.1.4 STEP IV (Analyzer - Dept. 14 


Signs job out from the control cesk. 


* ¢ ‘ 


1 
2. Orders 7 generation where used from express. 
3 Fills out forms 

a. POC | 


7 ; 
; ; 
° Ay ey 
. ? 


b. Machine type reference 


7 c. OLPU (other lab plant usage) using 7 generation where use 
d. Pre-analysis check sheet. | , @ 
e. Engineerin ig Notice - to include: . 
(1) ASM & RC nunber, artwork levels 
{2} Disposition - if scrap, verifies that card is on pro- 
duction hold. ; 
(3) endicott and Mechanicsburg stock status. 

NOTE: When Endicott stock status is received fron 
production controi, Endicott, the enalyzer 
makes sure card assembly is on production 
Nol “one tiers eee no open SkGS lo Scalus 
the P/i. 7 
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CARD OBSOLESCENCE PROCEDURE 


(4) Originating lab, labs affected (using OLPU form). 


i | (5) Serap and rework account number (each location 
| has one). | 


(6) CEWS number. 


4. Holds job until CEWS form #5 (CEWS Approval Form) is 
| received from Dept. 519, Endicott. 


ye ee | STEP V (Pre-analysis, BNGUCOLE Test Equipment Engineering ~ 
CD Process Engineering) © 


ae Receives obsolete package with all forms completed. 


2. Checks package. 
ae Signs pre-analysis check sheet. 
eee STEP VI (Analyzer, Dept. 147) 


l. Receives package “from pre-analysis. 


23 Sends package tc Dept. 308, file room. 
1.1.7 STEP VII (Dept. 308, Fiie Room) 
@ i.  .Receives obsolete package. 


2. Pulls documents from history files and stamps all docu- 
ments obsolete in red, adds EC level, refiles documents.-. 


@ | 3, Post ts obsolete status in the euta file and EC number 
assignment books for each P/N being obsoleted. 


4, Posts P/N of card assembly being obsoleted on daily 
release sheet. 


5% Sends obsolete package (EC Notice, distribution list, 
POC form, and OLPU form to Dept. 447). 


1.1.8 STEP VIIT (Release Documantation, Dapt. 447) 


1. Receives obsolete package. 
2. Microfilms oksolete vackage. 
3. . Removes obsolete P/N'« from express tape and adds these 


P/N's to obsolete tape, 
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assembiv, S, Ine Factory Services 
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Sue LNeerI ne Bou c10n or oe ae. Lhis group will make 
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of Control and provide them with a solution. 

Many of the problems are solved without change to the eng. 

ineering documentation for the particular card. ee some 

solutions require documentetion enanges and these GUE PCMGNiS. g 4 

are defined in this section. 

All physical rework to an SLT card must be made in accordance 

With Engineering Specification 890926. 
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DEFINITION 


Rework drawings, whenever possible, are Supplied with a Formal 
Change package in place of a separate Advance package. 


© PURPOSE 


To provide Manufacturing and Distribution with Rework documents 
E.C. compatible with Formal change without the necessity of a 
separate (Advance) package. This procedure can be done only: 


a. If time allows 
b. If Rework is identical to Formal package. 


PROCEDURE 


When requested to provide Rework documentation to Manufacturing, 
Dept. 307 will: (A) Determine the urgency of this Rework; (B) 
Determine the feasibility of providing Rework documentation with 
the Formal change. 


If both conditions are met, the appropriate documents will be 
manually marked showing all changes such as is done in an 
Advance Rework change. These documents will be included with 
Formal automated updated documents in the change package. 


© CONDITIONS 


It must be emphasized that urgency of Rework must not be great, 
and Rework must agree with Formal changes as outlined for Advance 
Engineering Changes. (See Section 2) Also, conditions which 

& delay the processing of the Formal change thru Dept. 147 play a 
decisive role. If it is required to washout a Formal change or 
for any other reason greatly delay this change, a separate Advance 
Rework change must be processed. 
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DEFINITION 
This form (307-5) is used to record all discrepancies received from 
Manufacturing Process areas, Packaging or Machine Groups, or 
6 Receiving Inspection. areas. 
PURPOSE 


To record, control and notify affected areas or groups of the 
© discrepancies To be investigated by Pacuvory- service personnel 
(Dept. 307). 


PROCEDURE 
1. Record discrepancy on form 307-5 (See example Page 3 Section 6) 
2. Investigate discrepancy 


3. Action required to clear the discrepancy is: 


Suspense Notice 


a. 
b. Advance Marked Print Change 
ce. Marked Print Formal Change 
dad. Raw Card Marked Print Change 
e. No action required by Engineering 
f. Production. Yold - Formal Change required 
& Distribute Form 307-5 to: 
a. Lab of Control (confirmation of phone or Telex notification) 
b. Testing 7 
ec. Manufacturing Engineering - France _ Telex 
@ ad. Product Engineering - 113- cermany , 


The Cisposition of the discrepancy will be indicated on the form. 


Document, or design discrepancies resulting in nroduction being 
scrapped must be approved for "Production Hold" by a Menager 
in Dept. 307. 
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(b} To satisfy critical machine reauirements for the 
resulcing part number via accelerated procurements. 
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When requested SO provide pa is Lor reworking 
nunMber INTO enouner pare number, Factory ¢ DORVECe. DeCrsOnne: 
(Dept. 307) will proceed as Fol lows: 
a Evaluate the feasibility of the rework. 
b Notify the lab of control of the decision reeched 
(by Depus 307). 
(c) If the decision is to rework, Dept. 307 will mark up 
the master vellums indicating Lane Pewore necessary 
to bring the card to desired part number and Engineering 
@ Change level. 
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The part number to vart number rework package consists or ¢t 

Engineering Notice, which exnlains what is changed, why it is 
@ changed and the disposition of varts. The package also contains 

a complete set of markea decuments indicating the nevessary 

alterations and instructions as to how the rework is accou- 

plished. 


Manufacturing will use the marked documents to make the necessary 
alveratvions to the cards in crder to make them perform to 

the indicated Engineering Change level. These alterations are 
controlled pe and without the benerit cf the EDT numeri 
data. 
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The "wet process" or "basic card manufacturing" portion of the 
SLT standard card Danes line is comprised of the following 
operations. 


PANEL IDENTIFIER 


This operation puts machine readable notches on the edge of 
the panel. These notches are used in subsequent operations 
‘to perferm such functions as: 


a Interrogate the computer for numerical control data. 
b. Keep panels in their proper basket group. 
ce. Dispatch panels to proper machines. 

qd Record a history of the panel through the wet process. 


COMPONENT HOLE DRILLING 
Drills holes fcr component and pin insertion. Holes are of 
four possible diameters (.035", .O4e2", .o49", .062"). To 
be drilled on the high speed drill machines the holes must 
be on @ .025° reference grid. 


DRILL HOLE TESTING 


Tests the drilling of component holes. | 
@ DEGREASING | 
This operation removes possible ree residue. 
COPPER PLATE SURFACE PREPARATION | 


® This operation is comprised of a series of deburring 
steps. | 


COPPER PLATING 


This operation plates copper on the surface and in the holes 
of the panel. 


PLATED HOLE TESTING 
This operation checks the holes for the required plating. 


ORGANIC RESIST SURrACE PREPARATION 


- 


This operation is very similar to the copper plete surface 
prevaration operation. 


rf, Cole 


; e 
B Responsibility 


B Applicability 


1 Catt taeng seme a dee SiS Fh ag eats congas Aut oe gop sow HS Ree are CMA a tae A heae Plat tag sei et or apes ae yig 79 FO Re OER RE deg NE tate dee nT giCtG nag FE a la sri MO BEE Tay htt eee ee age apelin tage ee CRC PES aE Nee ERT LCR eet NRE te ERNE OO) RT, . 
FATA TRE BRE ENE OR Bas See Es ek a SR LO RARIR NEARS SRILA BR ORC 8 EE Tg A EE EI AE BBN IRR EE RM MO, YaST Sethe RE RAT SRR EEN LER Par Ee ER RE FG SOT Bie ais SRG e TIT a rn gO IE I i PTE TANTS NS TSS LGR LE aS A AE RN 


MRL 
2 
e ; a b “ Sade & Pat < ~ * fo & 
ips Pw oe va ns sae aay * ” fr RE OE sn ae a a a sg é 
STUER Ba ee ee UY CAE DEAE REEL ES 
a nO 2 | 
1 ; tes es te ; “a aie avon pg ella PE ee ae ae ne are ¥ 4 
Pen Sufix FIT PROGHuSS ere dae de 
k a be igh ee oY Aad ae a Be he gt obra no Pat r} ay ara fat oles, 
Res ERAT OS RCO Sa UE AE LT 


hand bd 3 


a ccmudttaninaiiatnsion din hexindatiedeemaheetbatiaiaall best 


x SDT OTIRGACT DRIFDARATTON 
RESIST APPLY SURFACH PREPARATION 


A: ahem rOmnartennir nr miNaN APO TES BR MAI TUNE iC TRIN IED SO AENIO KENT IMGD ER TRS NAP MA 4 


This operation puts the panel through a number of cleaning 
operations, and ccats the panel surface and holes with black 
copper oxide. 


The description for the rest of the wet process line is that of 
the direct-resist process. | 
Rio tol APY 


In this operation, a coat of photo sensitive material is 
applied. 


_ EXPOSE 

In the card panel expose operation, the resist in the holes, 
on the lands, tabs, and circuit lines on both sides of the 
panel are exposed to light simultaneously. 


DEVELOP 


That portion of the resist which was exposed is developed and 
all other resist is removed, leaving bare copper. 


ETCHING 
The bare cupper is etched away, leaving the card surface bare. 
RESIST. REMOVAL 


The developed resist which ig on the circuit lines, and in the 
holes is removed. ) 


COPPER OXIDE REMOVAL 


The copper oxide on the circuit lines and in the holes is 
removed: this leaves bare copper in these areas. 


CARD PANEL TEST 
The circuit lines are cested fior shorts and continuity. 
COPPER OXIDE APPLY 


The copper vxide is re-applied to the circuit lines and threcugh 
plated holes. 


This is the last operation in the wet process line. 


od 


; (ARG ie cong : 
Dee a — Die Ce oF 
yo Key ae 4 “aie is ee : . oa ee r . 
5 i 4 an { vias eee fs REET OER TNE al PRR 
a oe ae a co t 
Ce te a bem ghee wea a ey PANS ie ADO ode : 
t : Mes Rua eds _ = eS ' : in me, = 7 vteat sree tip nS Pare) F ne ciation ger ae clay pa, taaatetratte ee + eee, : 
The "final assembly" portion of the SIT standard card panel line is 
cOMmprISed. of tne folicwine operaciones. 
PROTECTIVE COATING 
@ he protective coating will be applied, by screen patterns, 
to the back and frent of the curds in panel form. 
There are two ee. orm Screen patterns; standard and special. 
Nnen operating on Svandards, there are few set-ups, whereas 
@ specials wouid reauire a sebe-wp ror eal Bia aaa Le. DPOGUCG 
ouvput of speclais would be much. less than for standards. 
PANT NOTCH 
The Card Parel Noten Machine will read the ae program the 
machine per card size and type, punch. tab notches on all cards 
in each panel, and when required, punch cable card locating 
notches in the aa. 
OXIDE REMOVAL AND TIN TMMERSTON 
| This operation remeves and deposits tin on the bare copper. 
SLT CARD AUTOMATTIC MILLING MACHINE 
This machine will mill panels of 1-Hi, 2-Hi, and 3-Hi, 6 pae 
and 1e pac cards into their individual card form. 
The card panels entering this machine have machi ne readable 
raw card part number identification in the form of notches in 
@ a e2 out of 5 code located along the left panel edge. The panels 
will be grouped in a known sequence, by hole pattern and card 
oi Ze e ; 
A read station will determine the panel code and cumpare it 
to that of the previous panel. If a change in panel code is 
indicated, the machine controller will program the milling 
cutvers to perform the proper overation. The machine shall 
be programming its internal functions relative to the panel 
code, 
oLT CONTACT ASSEMBLY MACHINE 
This Contact Assembly Machine ceilves single cards. The 
copper bits on 6ach card is read to aztermine 1ts part nvmber 
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54. De Y Cole 214/05 pL oF O | 
‘al ath lity Bo: anon y Date i > ae “6 & 


 SEATUE RB GTS Fe ik SOIL TE NORIO IST GS ENT ACRE I IN TEARS AES TS SOT AON EOE OT RPI OL SEMETE RSME BET Aas SE RT ARLES TGS ee ie Gear oe ae aairdis “0 FN Ty ROR CL Rd ERD 


pra het ate e hai Sabie alsa Ga Saher tnt 5 Ae cies apeeidie’ ama pest me meses seg agp PAL at a «oat aagne seam Peta Map GSS Calan weed a MBE PSG UC PN a OF a IE BREE ead SUCRE TH 
pe NTU DRE ARE Wee APU, SOE RAR Sem teh pte RN AO a SRNR RNR TOE PROPS EB? Se SEE MY SRLS. BOE TY LOB BI OEE RET UR ag OR, ROR SET GSO eT STD REPS T TSR PT PS a ETS, PSR RR PR CR ARAM Sata BAY a a 


y 0 

oye ‘elm a, pa os 

ae ee ae re: ie | CQ 

3 % oat us tags 5 ks a ee vat 
e Sats BOT ae ae 2 we A ey » 
Petty SE GV IN ig ASD Seay Sa YN eo 
is oe ‘ a nbn A EM whe te bemceeetl hind aber tO Ea che ck Cae 
semanas Se : 


e 
Torr ft mip SOS fA are ae ae + oO 
DL CONT Ce Loo. aay iBLY Jee Os el ee WE ky \& COM 8 a ie d) 


from which the number and position o 
is determined. The cards a i si Gal. POsLvLon during 
the contact and eae »perations. e contacts, on reels, 
the hine and soldered to the card tabs. 
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SL? CLEAN MACHINE 
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The Clean Machine will accept cards singly from the Contact 
Assemb bly I fjachine and remove excess flux. 
SLE HOUSING ASSEMBLY MACHINE _ oo & 


In the Housing Assembly Machine the cards are sensed for base 

size and located in a holding fixture - two 6 pac bases per 

fixture. The card will progress to one of three housing assembly 
stations, where the correct size housing is assembled. kach ®@ 
housing station has its own housing input contained in special 
magazines. This machine has the capability of assembling the 
following size housings to the cppropriate card size. 


1. 3 pac housing (cable cards) 
2. 6 pac housing 
3. le pac housing 


Cees The machine will hot stamp on the card housing, the year shop 

=. gate code. This date is the production control production 
day date. The cards are then transferrea to the production 
card magazine. 


‘STOCK 


The stock area will contain SLT cards in production magazines 
according to raw card assembly part number. | 


The stcck area wil? contain an inventory of cards. When cards 
are committed to final assembly production orders, they will 
be removed from the stock area ana merged with their required 
components. 7 | 


COMPONENT PREPARATION 


SLT Gircuit Moduies and H/C Moduies 


Both the circuit module and the R/C module insertivun machines 
require components to be delivered in a redi-pac container in 
the sequence that they will be inserted into the card. 


Loading of redi-pacs au be done by using the slide-pac 
requisition list delivered by Prcduction Controi to determine 
the location of stide-pacs in the reci-pacs. 
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COMPONENT PREPARATION (continued) 


SLT Circuit Modules and R/C Modules (continued) 
Redi-pvacs will be de lened such that. a particular comoonent 
redi-pac can only ae oi aced on its associated insertion 
machine. Therefore, each order must cortain a separate 
mociapae for each component type to be inserted in the card. 


Bach redi-pac will have man-readable identification to assist 
the operator in loading the right re eal ‘pac inte the machine 
& with a given card order. 


Axial Leaded Components 


Axial leaded components, which are of tubular construction, 
@ , wiil be received from vendore, lead taped on reels. The 
components in reel form are loaded into the card controlied 
prep machine. The empty slide-pacs associated with this 
particular components are also loaded into the machine. 
Components are then clipped from the reel counted and loaded . 
into the siide- Tee on a per order requirement. 


There are two size slide- -pacs ox axial leaded compcnents. 
Components, whose body length ig between .200 and .300, are 
loaded in one slide-pac. Diodes, 1/4-watt resistors and a 

few capacitors and inductors are in this range. Components, 
whose budy length is between .200 and .450, are loaded in 
a second size slide-pac. Capacitors, 1/2 and 1/8 watt resistor, 
and inductors are generally in this range. 


As slide-pacs exit from the prep machine, they will be identified 
é by component part nunber and assembly order number of the 
redi-pac to which it is committed. As the production reguire- i 
ments of a given component insert machine are prepped, the 
slide-pacs wiil be rae loaded into the redi- ~pacs. 


@ | Qther Nonnenenes 


Other components consist of TO-18 and TO-5 transistors and all 
nand assembled components. Other components may also be 
consvrued to include all components that will undergo manual 
iusertion on the 3-Hi 12 module cards. 


TO-56 transistors aid diodes in the TO-56 can, will be prepared 
for insertion by a machine that cuts their leads to specified 
length, forms their leads, and inserts them into siide-pacs. 


All slide-pacs will. be forwarded to a redi-pac assembly area 
where sorting »vy owder occurs. From here the loaded redi-pacs 
wi.i be sent to the nee line to merge with the card 
procescing. 
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COMPONENT INoisn'l eee 
Component Tnsertion consists of an Assembly Number Identifier 
machine and the Component Insertion machines. The Assembly 
Number Identifier deletes certain copper bits from the left 
card edge to achieve machine readable order - B.C. number 
plus hot stamping man-readable ‘printing on the housing. 
All Component Insertion machines include the Card Positioning 
pyeveM and the Card Assembly part number Read Head. 
ASSEMBLY PARI NUMBER IDENTIVIER ae | @ 


This machine asieres copper bits from a full row or bits, to. 
create a 2 out of 5 bit configuration for order number and 
Engineering Change level, on the left edge of the card. 


Note: The 4 digit card assembly number is already in coded 
bits on the left card edge. The machine hot stamps a four 
digit (year, assembly shop date) number on the housing. One 
alphabetic character is hot stamped on the housing to repres ent 
Engineering Change level. 


The cards will arrive in production magazines and will be 
unloaded by a standard input handler. No electrical components 
will be on the card at this time. After this operation is 
performed, the cards are reloaded into the same production 

card magazines. | 


INSERTION MACHINES 


All of these machines are similar and cperate identically 
except for certain exceptions in their insertion operations. 


‘ Cards will be delivered to the machine in production card | 
magazines and will be loaded into the input/output handler. 
The handler will automatically position the magazines for 
card unloading by the card transport system. 


The Read Head will determine the assembly number of the cara 

and the control unit will compare it to the previous assembly 
number in storage. If tnere is a change of assembly number, 

the computer will be interrogated Yor new machine programming 
information. 


After comp'etion of the read operation, the card will be trans- 
ported to the positioning table where it will be located and 
clamped for the assembly operations. The positioning table is 
capable of positioning the card in two axes, in increments 

of .025 inches. It is capable of locating, clamping and 
positioning any of the four card ciges. Alsec it will loc 
and clamp the 3 i 12 pac cards but rositioning will be 1: 
to the 2 Hi 12 pace area adjacent to une housing on the a 
Caras 
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cannot be inserted on the .375 inserter. They can be Lnse 


na Neat 
OM bOUH the .500 2nd the:.<6GO5 machine. Tite anticioated that 
the larger percentage of diodes will be at .500 spacing. The 
If Watt Ves iator wat) normally be inserted on the .375 machine. 
They could also be inserted on the .500 and .625 machines. 
e 0 ee 3 ton 


Most capacitors, 1/2 end 1/8 watt resistors and induc 
: inserted on the .625 machine. Some of the smaller sizes of 
ai these components could be inserted on the .375 or the .590 
machine. 


R/C Module Inserte 
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@ 2nis machine will insert a variety of R/C module sizes. 
whese are 2, 4, 6 ane 8 leaded R/C modules. Prtor to 
insertion, the component delivery mechanism for this machine 
orients the K/C module according to the | input numerical 
control date. 


ix semi-Conductor Inservion Machine 
This machine will insert transistors (TO-56 size cnly). The 
card hole snacing pcr transissor, does 3 
_of the tra ee in perfosumed by the machine. 


Module Inserter 
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This machine will insert SLT medules and crimp 2 pairs of 
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This section will define the purpose of SLT small card final testing; 
explain the _procedures and vypes of equipment involved; and present 
a flow chart indicating the various paths an SLT small ecard might tak 


Within tne card test APEa. 


For a complete definition of SLT small card layout and circuit represen- 
tation rules pertinent to card testing, see Suffix 3. 


PURPOSE OF FINAL TEST 


Final testing of SLT small card assemblies provides manufacturing 
with card defect sorting and error diagnostic capability. This 
allows shipment of acceptable quality cards av the most economical 
cost. 


Without this final oe t operation, card defect levels could range 
up to about 20%. This would place systems test and field stock 
operations in an untenable position; i.e. no way to analyze or 
repair defective serds. Hence, all cards leaving manufacturing 
must pass a Aime t Lonel test and defect cive cards must be analyzed 
and reworked. 


In this respect, cards which are not testable in manufacturing are 
not manufacturatle. Every effort should be made to package and 
represent card circuitry | so as to facilitate tesving and analyzing 
of auefective cards in manufacturing. 


LEST CLASSIFICATION OF SLT CARDS 


For purposes of defining test procedures and establishing basic 

routing cf cards througn the manufacturing final test facilities, 
each SLT small card is placeca into 1 of © classifications. These 
eight classifications are defined as follows: 


Class i - Combinational Logic Circuitry 

Cards falling into this class contain circuitry in which the 
output states are always determined uniquely by a single set of 
input states, i1.e., no iatch-hacks on the card. 

Class IT - eae Logie CircuLtry 

Cards failing into this class contain circuitry in which the 


outvput states are not always determined uniquely by a single set 
of input states, i.e., one or more latch-backs on the card. 
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Class IV - 
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Cards falling into this class contain circuits requiring a time 
dependent function as an input or providing one as an output, 
These cards, which usually require wave form testing, are core 


drivers, sense amplifiers, oscillators, Single shots, etc. e 
Class V = 

Cards falling into this class are logic circuit cards (class I 

and IL) having circuit output notes which are not available at eS 
card contact springs. These cards may require additional Test 
operations to guarantee estavlished card quality levels. 


Class VI = 


Gards falling into this class contain exotic circuitry requiring 
one or more of the Yollowlng: 


de Wave form testing more exacting than may be accomplished on 
standard test equipment. (The limitations of the standard 
test equipment are covered in section ° 


Cs The changing of components at the card test equipment for cire- 
cuit alignment. _ | | 


or The tuning of delay lines by external jumping. 


ue The adjustment or a potentiometer to a point and fixing it in 
place. | 


Class VII - @ 
Cable termination cards without components. 

Class VIII - 

Cable termination cards with components. 

Card classes I, IL, and ITI can be completely tested automatically 

O21 a computer-contvolled test system. Card classes IV, V, Vi and 

VIII can only be partially tested on the computer-controlled tet 


system and may require routing to off-line test equipment to com- 
plete card test requirements. 
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dard cards tested with this aystem are cer CeneroceG, 2 2OW 
clrcuLs Plyers and ALD Jnavormation, There are no pro-wired program 
boards a plugboards as will be necessary with test equipment used 
to test special cards, 
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The computer uses a 1411 Central Processing Unit (CPU) With an 

SOK core storage, and a 1415 Console. Connected to Pee el 1 of 
the CPU are four 1311 Disk Packs and a Lae L/0 py ACDVONL4Zer Lor 
use with a 1403 Printer aoe a 1402 Card Rea der/Punct oe, soe ea 
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Ar automatic handling system is used to transport the SLT cards 
through the eel Me handling system.is modular in design and 
consists of innu » Nandiing equ-pment , four identical handler 
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The handlers operate asynchronously from each other, thus allowing 
full utilization of the computer. This means that a card can be 
under test at one test station while another card is being moved 
into test position on another handler. 


Output Handling Equipment 


The output handling equipment serves to mark acceptable cards with 
an acceptance mark and facilitate loading them into Se a con= 
tainers. 


Operation ~ 


Test and Diagnostic Information Input 


Ail test and diagnostic infermation is entered into the computer on 
the 1311 Disk Packs. The test equipment will receive tnese Disk 
Packs from the Document Control Center. It has been estimated that 
these packs will contain test and diagnostic information for approx- 
imately 4000 released card types 


SLT Card essemoty. Flow Through Tester - 


Card _part number orders wilik’ be fed into the system; the part number 
and &@.C. of each card order being entered automatically by the part 
sHboe veader, 


The handler modules automatically transport the cards througn the 
associated test stations. When a card entevs a handler module, a 
mecnanical buffer pushes it onto a turn table that rotates it 180 
From the turntable, the card is transported to a test table where it 
is indexed 90° to the test socket. The ecard is automatically yvlugged 
into the test socket and the handler generaves an attention signal to 
the computer ‘tndicaving that a card is ready to test. The compuver 
then applies the required tests Por the particular part number. Test 
results are received by the computer for analyzing, after which the 
computer transmits either a cardeaccept or a card~eject signal to the 
handler module. : 
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relavion to the cards currently in the 
Gdlagnostie information place 2d into stora 
applied to this card, , 


All eject cards are ejected at the coanen handler which is used 
for nope ine accepvea and defective cards, Here the computer~ 
generated error dlagnostics for the eject cards are printed out on 
a high speed strip printer, the paper strip containing the dia- 
gnostics for all the cards in a given magazine is automatically 
cut and inserted into a spring clip on the magazine. ‘The eject 
cards are then routed to the rework area, repaired, and returned 
for. retesting. _ # | 


shorts and_ Opens tester - 


At the shorts tester, every combination of two contacts is tested, 
for a total of 1128 tests on a 48-contact card. This tester looks 
for solder shorts which are detectable av the contacts. The shorts 
are transmitted to the computer and, based on the programmed inform- 
ation for the particular part number, the computer can determine 
whether the detected shorts are or are not legitimate. 


-The computer can also determine if an open exists between two 
nins that should be shorted. In case of a fault, the computer 
identifies for the high-speed strip printer the two contacts that 
are affected and whether the fault is an open or a short. Using 
this information, the card rework area area can repair the card 
and return it to the tester for retest. 


| Impedance Test - 


At the impedance tester, discrete DC resistance and capacitance 
measurements can be made between any two contacts. Tor resistance 
measurements , the computer addresses the two contacts which are 

to be ecnecked, the resistance measurenent is made, and the results 
are transmitted to the comnuter., The computer then determines the 
component on the card whicn is at fault if the resistance measure= 
ment -.s outside the required range. Capacitance measurements are 
made in a simiiar manner. The main fuction of the tester is to 
detect card faults which are not adequately checked or analyzed 
in functional test, These faults include showted input diodes, 
missing collector loau resistors and missing or defective decoup~ 
ling cepacitors, 
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card is tested for single failure analysis to ensure that it 
a nt iss yrs, ad 
performs the operation indicated by the ALD representation, The 
#4 wee <i “ - “nd whew me : 
power supply vores. are held to 1% tclerances. The input vol- 
<<; 


f? 
tage swings are held at minimum specifi Led values and the outputs 
are checked with a maximum rated Joad. A card which is accepted 
at the logic tester is transported onto the output handling equip- 


ment where it is marked as acceptable and shipped. A card which is 
to be ejected is also transported onto the output handling equip- | 
ment where it is loaded into an eject magazine with the associated & 


Ciagnostiec printout. 


OFF-LINE TEST EQUIPMENT 


Tntroduction - 


Semi-automatic or manually-operated test equipment (referred to as 
Off-Line test equipment) may be used for production testing and 
error analysis of cards failing into Classes IV, V, VI, and VIITL 
to guarantee the quality of such cards which cannot be completely 
tested on SCETS, 


Cards which require menual testing and error diagnostics due to the 
nature of the circuitiy may cost 10 to 20 times more to vest and 
analyze than cards that can be tested and analyzed on the computer~- 
controlled test system. In addition, programming costs will be 

LO to 20 times more than progranming costs for computer generated 
test programs for cards falling into card Classes I, II, and III. 


Equinment 


The testing of Class IV, V, VI, and VIII on off-line testers prim- 
arily involves checking the Punctional operation of the cards. The 
tester provides the prover innut stimuli at wovse-case levels, proper 
output loading at worse-case values, and the checking of output 

voltage or current levels and wave shapes. @ 
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The program set up for testing a particular ca’. type with a 
Class IV (off-line) tester is usually accomplished with ar 
d x 7 Pe my con 
interconnecting wired plug boarda o . 4 
gal ‘ 
- 


a r ¢ 

G yroeram board. These boards 
contain jumper wires, electronic components and, in some cases, 
test clreults. The usual functions of the program beara are as 
follows: 


i Connecting the proper supply voltages to the SLT card cOnvacts. 
Cs Generating and applying proper signals to the card input con- 

tacts. (These may be special pilse trains, wave forms or 
voltage levels.) 


LJ 
oe 
aL 


or Connecting card outputs to sensing devices, e.g., oscilloscopes, 
digital voltmeters, level detectors. 


dt, Performing programming requirements related to tester circuit 
operations, @.f., ring drive frequencies. 


An individual program board is usually required for each aifferent 
card type. | 


The Class IV testers may also use plug-in adapters (sometimes called 
Master Program Boards), These tend to make the testers more Plex- 
ible by holding test circuitry that is common to many card types. 
This test circuitry would otherwise have to be duplicated in the 
individual program boards. 


Operation - 


Pretest set up for the tester usualy requires the insertion of the 
proper program board into the tester for the card type to be tested 
and the set up of any necessary output sensing devices such as 
oscilloscopes. The set up instructions ave a part of the test pro= 
cedure which is provided for each card tyne. This test procedure 

is prepared by the test equipment programming group at the time the 
card is xweleased for production. 


Each card is individual inserted intc the test receptacle. The onp- 
erator must then check each output contact for proper wave shape 
and/or voltage levels, If e card vasses the required test, it is 
marked with an acceptance mark. If it is rejected, it is placed 
with other reject cards to be analyzed. 


The operator uses the card schematics and assembly drawing for assis- 
tance while analyzing a rejected card. To locate the feulty com- 
ponent, the operator mist trace the sigaal through the CGLVCULG DY 
probing the land patter on the back of the card, After the faulty 
component is replaced, the card must be retested, 
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SCOPE 


THLS:..SULELS defines the control desk, ground rule coordinator, 
and CCUF functions and gives a listing of individuals responsible 
for these functions. 


Available card and circuit flyer listings are also contained in 
this suffix. 
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The following table lists those individuals having responsibilities 
for implementing the Central Control Desk, Ground Rule Coordinator 
and Component Control Usage File Functions. 
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Dept. 447 - Production Engineering Change Services - Check 
change and prepare for entry into Express Web Teaeree: 


Devt. 001 ~ Blueprint Services. Make multilith eae . Has file 
control on ull released drawings. Provides prints for "borts," 


Dept. 503 — Process Technical Production Control. Control 
oraers on Endicott floor and manipulation of stock. 


Dept. 446 - Engineering Record Maintenance Microfilning area. 
Dupsicate aperture cards. 
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Lhe responsibilities of the Local an rule coordinator herein 

defined are tne requirements oa anverftacing with the Divisional 

Pracvuice Tor Ground ule meainvenance- and Gistribution,. Acaitional 

ae ere ana specific aeeeniaa operation procedures may be 
ssigned by the local area. (See Flowchart) 
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a. Receive all local inquiries end request for deviation or 
update. - 


b. Proviae interpretation assistance and answer all questions 
e from local information when possible, 


Cc. Insure that all reauest for deviation or changes to the 
card ground rules are documented and sent to the corporate 
ground rules coordinator. When immediate action is re- 

_ quired, communication to the corporate coordinator can be 
© made by phone with documentation follow up. Where applic- 
aodle, as determined by agreement between the lcecal and cor- 
porate coordinator, request for deviation or update must be 
svecific i.e. a copy of the effected ground rule section 
arked to show information to be deleted and/or added. 


d. Notify Department 146 Endicott of additions or deletions 
required for 10Cal. Gistriburion.. Distribution of eround 
rules will be made to individuals in all areas by Endicott, 
For distribution it is necessary to indicate the name of 
the recipient, his address, and the number of copies. 


Se, ‘he loca} coordinator will receive a copy of each ground 
rule revision (direct from Department 145) for review 
before ae ishing. Local coordinators are asixea to review 
rhe copy as soon as possible ani return their comments to 
Departiwent 146 to iii delay of publishing. 
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DESCRIPTION 


This Seetion contains descriptive and distribution information 

on available card and circuit flyer listings. These lists 

contain information on all cards and cireult ‘flyers available 
r in the SLT system. 

Card Cross. Rerérence Lisvings= 


Small Card Cross Reference Lists are computer Generated from the 
© LMT System. 


he. Card usage by part number lists all card part numbers on 
' DMT in numerical order. Data covered includes Category 
Code, Control Code, Status, Title, Size, Engineering 
Change Number, and Circuit Flyer Usage. 


b. Card usage by category code lists the same data as above 
list sorted on category code. 


Cs Circuit flyer where used listing is sorted by Circuit 
flyer and gives last four cigits of card part numbers 
on which each Circuit Flyer appears. 


da. Card duplication check list is sorted by Circuit flyer 
| usage, lists card part numbers and Circuit flyers and 
“no. of times each one is used per card. Also contains 
oe .. control codes. ee eres | | 


+ een ae =e seat at anced, 


CARD USAGE BY CATEGORY CODE EXAMPLE: 


CAT PT.NO- co STATUS TITLE: | ae SIZE ECs 
S15#4171 PG EXP RES RELAY DRIVERS : 2-24 41T1A: 
SI5AR 8 TO3AF 8 . | 
$15*4254 SD RES 1.0 AMP DRIVER , 224 162861 
S15SM 3 | ; 
| 
315#4255 SD SPE OBS 2.5 AMP ORIVER =1l | 2-24 162861) 
SL5SN 2 , 
'$15#4256 SD SPE OBS 0.5 AMP DRIVER” = 24) «162861 
( S15S0O 8 | | | 
'$15#4260 SD. ~— ACT 1 AMP PNP DRIVER | 9—24 162861 
, SL5SL 3 | | 
$15#4261 $0 ACT 2.5 AMP DRIVER IT 2-24 16261 
: S15SP 1 — S61SK 2 . 
= SUT Dept. 146, Bnd. | 5/15/62 $ 41 of H | 
Appiicovility iNT me oraan oo ca EB Responsidility | ; : Cate | EP OGe | nal 
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*RES 2-3BHAV+4—2WAY AND 


TO3 ©0002 ED STD ACT 5=3WAY AND INVERT l-G 160016 
TO3AB 5 
-YO3 #0603 ED *ACT S-3WAY AND POWER INVERT 1-6 DEVI6os 


TO3AG 5 
TOQ3 #0664 ED 2TD RES 2=7TWAY4+1-3WAY AND ITRVERT 
TOSAB 3 oe 
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CIRCUIT FLYER WHERE USED 
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RO 2-24 #4696 SO3Ad 8 SOSAH 2 S6OAU 4 S6110 4 
TOSAB 2 T2GAY 4 T2085 8 Tz2OSS 4 


SD 2-24 #84609 S03/ 3 6 SOQ5SAH 4 S63 
TOSAD 3 TOSS] 2 eee 


SD 2~24 #4623 SOBA! 9 SOSAH 2 S61SB 2.  TO3AA 1 
TOske & TO3TE 1 T20SB 8 T20SC 4 


CRCUIT FLYER TITLE ¢ PEC LIST EXAMPLE: | 
@ : BLOCK STATUS — LEVE Lice Coupee geen TTT LE eee . sp EC SPEC 


$63 SELSTDACT 164186 “isp (2 POINT REED. RELAY “372825. 
SG2SF_STDACT 163418 SO 4 POINT REED DELAY arith yee 
S$63SG:STDRES ‘161427 SD 1-POINT REED RELAY pO 2TO2 = 
@ S$63SH STDACT.164186 .SD 4 PCINT REED RELAY  BT2766 | ‘ 
‘SGO38K STORES 164761 SD 1-POINT Piss REED RELAY — : 874564 


257, £0 MELITIER DETECTOR oe 874210 874222 
339 “ED: AMPLIFIER “ DETECTER aS ATO | 
339 0 6ED sober CRIVER=RECEIVER (874208 
891 ED TIME DELAY-CR-AND 874205 © 
339 :£0 DISCRI KIN ‘TER-TERHENA ea 874207 | 


S65ER. SPLRES 1 
SOSEG:SPLAES 1 
SS55ED. SPLRES 1 
“yolk UPS Pb Re. 2s 
S65EK , ere 1 ; 
‘TOBAK STORE a "750762 | PC’ AND INVERT. ‘NO eke “73020 “890971 
'TOBAB STDRES' 750656 ‘FC: AND INVERT<-750 CHM LOAD  °872030 673021 

‘TOBAB STDRES: 750656 PC": | —  BT407T!: ; 
PEOSAC | | 872213 873403 

TOBAC.STDREL 750762 PCS AND 7 7 eo oe 890973 873449. 
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Circuit Technology areas 
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Boulder, Colorado Netherlands 

British Lab. Owego, New York 

French Lab. Pisiizii2. New Vork | 
Gathe ersbure, Maryland Rocnester, ee — 


German Lab. 
Kingston Lab. 
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